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CONGRESS AND THE INTERNATIONAL PATENT 
CONVENTION. 

The Scientific American has published from time 
to time notes upon the International Convention for 
the Protection of Industrial Property. This somewhat 
lengthy title designates a set of international patent 
statutes, as they may be termed, which, as the result 
of exhaustive debate in several congresses of represen- 
tatives of different nations, were formulated and pub- 
lished at Paris on March 20, 1883. Under existing con- 
ditions of rapid ocean transit and intercommunication 
by mail and cable, international agreements affecting 
trade and business become more essential than ever in 
the conduct of human affairs. The rapid disappear- 
ance of characteristic national peculiarities, a disap- 
pearance due to the rapid intercommunication of 
modern days, is a step in the reduction of the human 
race to one level of manners and customs and in the 
minimizing of nations. Sooner or later the world may 
be one country. International relations are now so 
intimate that assimilation of the laws of different coun- 
tries is of increasing importance. 

While our patent statutes have always provided for 
the influence of foreign publication upon priority, the 
convention of 1883 marked the first real effort to place 
patents upon an international basis. This alone is 
enough to give great importance to the convention. It 
was characterized by the utmost conservatism, the rep- 
resentatives of the different nations watching vigilantly 
for anything which might affect the inventors of their 
respective countries. After the convention had been 
formulated, it remained for the different countries to 
ratify it. Great Britain, France, Belgium, Spain, Italy 
and other countries have done so. Germany has not 
joined it. The United States joined the convention, 
and this fact was announced by a presidential procla- 
mation on June 11, 1887. But this, it is held, is insuffi- 
cient, the Attorney-General of the United States, W. H. 
H. Miller, in an opinion rendered Aprils, 1889, holding 
that legislation was required to make the treaty 
binding. 

Thus it has come to pass that while the patentees of 
the United States in their dealings with the patent 
offices of countries of the convention receive a direct 
benefit from it, and while their applications for foreign 
patents are numerous enough to justify the United 
States in maintaining to the best of its ability the terms 
of the agreement, the element of reciprocity is lacking for 
want of legislative action. The grounds for the Attor- 
ney-General's adverse view are very fully stated in his 
opinion, with citations from authorities. He holds that 
there is a class of treaties which under federal law do 
not become binding without legislation. As the Con- 
stitution prescribes that the legislative power over 
patents shall be vested in Congress, and as the conven- 
tion is in the nature of a contract, the treaty must be 
ratified by legislation to be valid. The exercise of 
powers committed by the Constitution to the houses of 
Congress being involved in the convention, the simple 
proclamation of the President is insufficient to give it 
force. 

Under existing practice, foreign patents can be taken 
out without reference to the convention, and the 
majority of foreign applications are so presented. The 
practice of the United States Patent Office is, for- 
tunately, such as to make it very easy to do this. After 
a patent has been allowed by the United States Com- 
missioner of Patents, it is held for issue until the pay- 
ment of the final fee, and on the payment of that final 
fee the patent is promptly issued. Thus the solicitor 
can fix exactly the date of the issue, the process being 
still further simplified by the fact that all patents are 
issued on Tuesdays. Thus, in current practice, after 
the United States application has been prepared, for- 
warded, prosecuted and granted, but not issued, then 
the foreign patents are arranged to be applied for on 
the day of the issue of the American patent. This 
arrangement insures several things. It brings about 
a synchronism of dates of many foreign patents, which 
is at least a convenience ; it also prevents any foreign 
patent from issuing before the American patent is 
issued, thereby securing the full term of seventeen 
years for the United States patent, which in this case 
will not be limited by any foreign patent. 

By the terms of the convention there is a six and seven 
months period allowed, which sometimes is of great 
advantage ; that is, a patent can be applied for in 
one country, and if within six months, or for countries 
beyond the sea, seven months, an application is made 
in another country for the same invention, the date of 
that application is practically set back to the date of 
the parent application. There are various cases in 
which this might be available. Thus a person might 
apply for an American patent and it might issue within 
two or three months after the time of the application. 
The inventor then would have four or five months 
within which to maKe his foreign application, and it 
would have the same effect as if dated back to the date 
of his United States application. 

In practice this seven months term of priority, as it 
is termed, is frequently made use of, notably between 
America and England, but it is obvious that it must 
operate only in our favor. It is only recently, in inter- 



ference proceedings in Washington, that a case came 
up in which the foreign inventor was estopped from 
taking advantage of the convention under the decision 
of the Attorney-General of April 5, 1889, which we have 
already cited and explained. 

The convention affects the right of importation of 
patented articles. Under its provisions the importa- 
tion of patented articles from abroad into any country 
where a patent for the same has been issued, does not 
involve forfeiture of the patent. This provision does 
not affect the obligation to manufacture where such is 
required under the laws of the country in question, but 
it avoids the radical measure of forfeiture of the pat- 
ent. This forfeiture is provided for by the French pat- 
ent law among others. 

It will be of great service to the inventors of America 
if Congress would take the necessary steps and make 
the convention valid for America. Already complaints 
are being received from abroad of this inaction. Un- 
questionably the United States government has failed 
to make the Union available to foreign applicants, 
while citizens of the United States receive the benefits 
of the convention in other countries. The idea of the 
Union was to establish reciprocity, and this should 
be done. It has been thought that the British Privy 
Council might issue an order to no longer grant to the 
citizens of this country the privileges of the convention 
in England. There is no question that when the terms of 
the convention were formally made known, the general 
belief was that every country would ratify the terms, and 
the general desire of those interested was that they 
should be so ratified. The interests of America were 
very carefully safeguarded by its representative, and it 
seems desirable that the convention should be made 
valid here. It took a great deal of work, time and 
thought to bring about the formulating of the terms of 
the convention ; many conflicting interests had to be 
considered, and all had to be done with due reference 
to the patent statutes in different countries. This 
was so thoroughly done that little or no complaint can 
be made by any of the interested parties, and it would 
seem a pity to let the result of so much labor and 
thought go ungathered. 

The proper committees in Congress should certainly 
take the matter into consideration, and it would be 
well for the inventors of America, and it would con- 
tribute to the dignity of the country, to take definite 
action in approving and accepting the terms of the 
convention. As it now stands it does not seem very 
dignified in the United States to accept from other 
countries the privileges of the convention as a favor 
which under competent legal advice we are unable to 
reciprocate. It does not seem possible that Congress 
would be indisposed to reciprocate ; it would seem to 
be a case of neglect, not of opposition. 



THE ANNUAL BICYCLE EXHIBITION AT THE GBAND 
CENTBAL PALACE, NEW YORK. 

In every annual bicycle exhibition of late years the 
prediction has been made that the bicycle has reached 
its full organic development, and that future exhibi- 
tions will show but little change except ir^the matter of 
details. The first impression made upon a visitor to 
the great exhibition recently held at the Grand Cen- 
tral Palace, New York, is that there has been less 
visible change in the bicycle during the past twelve 
months than in any year that preceded ; and the con- 
viction deepens that the present diamond frame, ball- 
bearing, chain-driven, wood-rimmed, pneumatic ma- 
chine is destined to remain as the permanent type of 
the modern bicycle. 

This conviction is strengthened by the fact that the 
present exhibition is remarkably free from what might 
be called the " freak " bicycle. Inventive genius, which 
a few years ago was making persevering efforts to de- 
vise a bicycle that should differ in its organic construc- 
tion from the type which was rapidly gaining exclusive 
control of the field, has now directed its attention to the 
beautifying of its external appearance and the perfect- 
ing of its mechanical details. 

Commencing with the frame, it is noticeable that the 
tubing is slightly larger, an inch and an eighth and an 
inch and a quarter being common. Nearly fifty per 
cent of the high grade wheels have D tubing for the 
rear forks, and a few use tubing of an oval section, 
both being adopted with a view to reducing the tread, 
which has been brought down to about four and a half 
inches in many of the wheels. A noticeable feature 
that adds greatly to the symmetrical appearance of 
the wheels is the use of the oval shaped tubular crown 
on the fork in place of the square pattern. The crank 
hanger is lower than last year, some makers dropping 
it as much as three inches below the level of the 
hubs. 

There has been an all round advance in the construc- 
tion of the bearings. Balls are slightly larger, and the 
rider who has more than his share of "nerves" will ap- 
preciate the introduction of ball retainers, which en- 
able each set of balls to be removed with its own cup, 
and prevent the possibility of their being lost during a 
general clean-up of the machine. Much ingenuity is 
shown in the effort to produce a dust-proof bearing and 
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the felt washer is freely used. Two or three novelties 
in ball bearings which are meritorious are mentioned 
elsewhere in this issue. 

The good old method of attaching the crank to the 
crank-shaft by means of a plain key is conspicuous by 
its absence. It has been thrown aside, not because it 
was unmechanical, but because it was so difficult to re- 
move, especially by unskilled hands. The most com- 
mon device is some modification of the jointed crank- 
shaft, in which the crank is formed in one piece with 
the shaft, the latter being spliced in the center by some 
form of interlocking device. In some cases the crank- 
shaft and one crank are formed in one piece, and a very 
few machines have the two cranks and the shaft in one 
continuous forging. Almost all of these devices allow 
the crank shaft to be removed without disturbing the 
bearings. 

Despite the many promises regarding the chainless 
bicycle made early in the year by prominent manufac- 
turers, there is nothing to show that it is likely to re- 
place the chain and sprocket machine. One leading 
maker exhibits a bevel gear wheel which is about the 
same weight as the standard machine and has the com- 
pact appearance and the dust proof qualities which are 
the chief recommendation of this type of wheel. There 
are a few other chainless wheels of various patterns and 
excellence ; but it is evident that we shall have to wait 
at least another year before there will be many of them 
seen upon the road. The large sprockets which have 
been in favor in England are making their appearance 
in this country, and as the mechanical grounds on 
which they have been introduced are sound and prac- 
tical, they have probably come to stay. The large 
sprockets reduce the tension in the chain and lessen 
the strain upon the bearings and the frame. There is 
noticeable a tendency to raise the gear of this year's 
wheel, the change being compensated by lengthening 
the cranks from six and a half to seven inches. By this 
combination it is possible to reduce the rapidity of the 
pedal action and yet maintain the same tractive effort 
in the wheel. In general it may be said that the gear 
of the roadster has been raised from the 68 and 72 of 
last year to from 72 to 76 for 1897. There are several 
two-speed devices shown, most of which operate on the 
rear wheel. For the weaker riders who wish to ride 
the hills in a cross country run, the two-gear bicycle is 
an excellent device, and it is safe to say that it has 
come to stay. Before leaving the question of driving 
gear, it should be mentioned that several devices of 
considerable merit are shown which seek to overcome 
the sliding friction between the chain and the teeth of 
the sprockets. In some cases the rollers are on the 
chain, in others on the sprocket. Closely allied to 
these devices are the gear cases which are shown in two 
or three designs at this year's exhibition. Except on 
the ground of appearance and weight, the gear case 
has everything to recommend it, and it is quite possible 
that it will grow in favor as its merits are appreciated. 
To take such elaborate care to protect the other 
wearing parts of a machine and yet allow the most im- 
portant parts of the driving mechanism to grind 
themselves to pieces in a sticky mixture of oil and mud 
is, to say the least, a strange inconsistency. At the 
same time the gear case widens the tread, adds to the 
weight and destroys the symmetry of the machine — and 
this is sufficient to kill its chances of adoption, at 
least for the present. 

The wooden rim reigns supreme, and one well known 
firm, which last year made a specialty of aluminum 
rims, is offering wood rims as an optional alternative on 
its high grade wheels. Great ingenuity is shown in 
devices for preventing the warping and splitting of the 
rim — a defect which now seems to be fairly overcome. 

There is no advance so marked as that shown in the 
production of a comfortable saddle. From the days of 
the primitive " bone shaker" the saddle has been the 
most faulty element in the make-up of a bicycle; but 
to-day the problem has been solved by designing the 
seat on so-called hygienic principles, and it is not the 
fault of the market if the 1897 rider does not sit his ma- 
chine in comfort. 

The single tube pneumatic tire is apparently destined 
to become the predominant type, though the well 
known double tube variety is still used by several of 
the leading makers. 

In the matter of general attachments there is shown 
an infinite variety of bells, brakes, lamps and cyclo- 
meters of handsome design, and all the etcetera that 
go to make up the equipment of the 1897 wheelman. 



Crown in Chancery, and in 1888 he became Deputy 
Commissioner of Patents. 

The administration of the various public offices 
which he enjoyed shows an honest, active, painstaking 
public officer. In private life he was hospitable and 
considerate. A large circle of friends will warmly 
sympathize with Mrs. Pope and family in this hour of 
sad bereavement. 
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A NEW BUSINESS-PATENT SHARKS. 

Recently a new business has grown up. Patent 
lawyers are advertising extensively that they will give 
hints to inventors, and not only secure patents for 
them, but place their devices on the market. There 
are about a dozen such firms in this city, and all are 
doing a rushing business. Presently some of them will 
be in the penitentiary. They are not all dealing on 
the square. 

An acquaintance of mine in the West asked me by 
letter to investigate a certain firm for him. It had se- 
cured a patent on his invention, and was trying to sell 
it, as he thought, without letting him in for his rights. 
I visited the gentlemen, and, introducing myself as a 
merchant, asked if they had such and such inventions, 
at last mentioning that of the Westerner. Yes, they 
had his patent, but it was not possible just then to get 
at the papers. They could assure me, however, that 
everything was all right, and they wanted to sell. 
What would they take ? I asked. They could not 
possibly say without first consulting with the inventor 
and patentee ; they would write at once and commu - 
nicate with me. I left my address. 

A week later I received from the inventor a copy of 
a letter written to him by this firm of patent lawyers. 
It concerned my visit. Here is an extract : 

''Naturally your device was the first shown, and he 
appeared to be interested, but stated that he only 
wished to consider inventions in that line so far as 
foreign countries, more particularly European, were 
concerned, and we informed hiin that, although patents 
had not been granted in those countries, yet arrange- 
ments had been made for their protection. He desired 
us to state a price on England, France and Germany, 
and, without being informed upon that subject, we 
placed at random $5,000 on these countries, and he 
quickly stated that those figures were out of his 
range. . . . We trust you will discover the impor- 
tance of foreign patents, as those countries are in 
better financial condition than ours at the present 
writing." 

There is a lie in nearly every word of that letter. I 
am strongly tempted to mention the name of the firm. 
It might save some fool of an inventor not only his 
money, but his patent. Here is an effort to belittle the 
value of the Westerner's invention in his eyes, and at 
the same time a bid for additional fees for taking out 
foreign patents. Let inventors take warning. — N. Y. 
Press, February 10, 1897. 



A GOLD MEDAL FOB NANSEN. 

The Royal Geographical Society held a reception 
February 8 in Albert Hall, London, in honor of Dr. 
Fridtjof Nansen, the distinguished Arctic explorer. 
Sir Clements Markham, the president of the society, 
presided, with the Prince of Wales sitting at his right 
hand and the Duke of York at his left. 

Dr. Nansen delivered a lecture describing the voyage 
of the Fram and telling of his adventures in the far 
north. He said that the object of his expedition was 
not to discover the North Pole, but to explore the 
unknown region in its neighborhood. Upon the con- 
clusion of the lecture, the Prince of Wales presented to 
Dr. Nansen a special gold medal voted to him by the 
Geographical Society. The recipient, in a few well 
chosen words, expressed his thanks for the honor 
accorded hiin. 

The audience was a most exclusive one. Despite the 
enormous capacity of the building, the members of the 
press were ill provided with facilities for reporting the 
lecture. 



THE LATE BICHABD POPE. 
The death of Richard Pope, Esq., Deputy Commis- 
sioner of Patents of the Dominion of Canada, took 
place on February 2. Mr. Pope was in the seventieth 
year of his age. He was born in Toronto and was ad- 
mitted to the bar of Lower Canada in 1855. He de- 
voted great attention to the mineral and other resources 
of Canada, publishing important books and reports 
upon the subject. In 1872 Mr. Pope was transferred to 
the Federal Department of Public Works. For nearly 
a quarter of a century he has been a resident of the 
federal capital of Canada. He was private secretary 
to Sir Hector L. Langevin in 1873, was clerk of the 



STRENGTH OF WELDS. 
Some experiments made at the engineering labora- 
tory of the University of Michigan to determine the 
strength of welded joints are especially interesting, says 
the Digest of Physical Tests. Of a number of the spe- 
cimens tested not one broke in the weld ; as some of 
these were slightly larger at the weld, a new set of 
specimens was prepared and a cut taken from each in 
the lathe to reduce the piece to a uniform diameter 
throughout its length between the jaws of the testing 
machine. Common round iron was used. Three bars 
were taken at random ; \}£ inches, 1 inch, and % inch 
in diameter. From each bar four specimens were pre- 
pared, one solid, one lap welded, one butt welded, and 
one split welded. The results show that only two spe- 
cimens, both lap welded, broke at or near the weld ; 
the fracture in one case was slightly crystalline and in 
the other fibrous. The strength in no case departed 
widely from the strength of the solid parts. It would 
seem from these tests that with skillfully made welds 
we may expect to realize nearly the full strength of the 
original bar. 



ABCHXOLOGICAL NEWS. 

Lord Leighton's house in London is to become a 
museum. 

Orange's Roman Theater has been completely 
restored and is now the finest ancient theater in 
Europe. Next summer performances of the Antigone 
and Erinnyes will be given and President Faure will 
be present. 

The Italian government has recognized the impracti- 
cability of raising from the bottom of the Lake Nemi 
the two huge ships which Tiberius used as floating 
palaces. The government is now considering a scheme 
recommended by engineering experts for the draining 
of the lake in question, in which its waters shall have 
to be lowered sufficiently to bring these ships to the 
surface. It is estimated that the cost of the operation 
will not exceed $50,000. 

Mr. Charles Edwin Wilbour died in Paris in Decem- 
ber, 1896. For many years Mr. Wilbour was in the 
habit of passing his winters on his own boat upon the 
Nile, and he made many discoveries of importance, 
though, owing to his extreme modesty, he was prone 
to give the results of his investigations to other stu- 
dents. He was regarded by prominent explorers as one 
of the greatest Egyptologists. He possessed a fine 
library of works on ancient Egypt. 

The Norwegian traveler, Sven Hedin, has contri- 
buted to a German journal, Globus, an interesting 
account of his journeyings in Central Asia in the dis- 
trict north of the Kwenlung Mountains. Ruins of large 
towns were discovered which had been buried by suc- 
cessive sandstorms spreading over a thousand years, 
hence very modern from a Petrie point of view. Sepa- 
rate houses were uncovered of very fragile construction, 
consisting of wooden pillars, while the walls were put 
together of plaited reeds covered with mud. The latter 
were rendered at once impervious and suitable for 
decoration by being coated with white plaster. Draw- 
ings were discovered on these walls, and well executed, 
of human figures, horses, dogs and flowers, and judging 
by the copies which have been brought back, of no 
small artistic merit. Small figures of Buddha were also 
dug up, as well as various fruit trees which told a tale 
of the bygone days when this arid surface was once 
made fertile by the waters of the River Kerija. 

Once morethere is a rumor that Signor Gianturco, 
the Italian Minister of Education and the Arts, has 
been able to negotiate with Prince Paul Borghese for 
the acquisition of the pictures in the Palazzo Borghese 
by the Italian government, says the Architect and Con- 
tract Reporter. The Borghese family, it is said, were 
induced to expend enormous sums in building specula- 
tions which were not profitable, and it is necessary to 
And an equivalent for them. Some of the famous pict- 
ures had to be sold and others were destined to follow 
them out of Italy when the law against the exporta- 
tion of such property was enforced. In Rome there is 
no collection that is comparable with the contents of 
the eleven galleries of the Borghese Palace, and the 
wealthiest connoisseurs of Europe and America 
would be glad to compete for pictures, one of which 
would be enough to gain position for its owner. To 
possess Titian's "Amor sacro et Amor profano," or 
Raphael's "Deposition," Correggio's "Danae,'' or Do- 
menichino's "Nymphs," would be almost equal to 
gaining a knighthood, while Rome itself would be 
poorer if they were dispersed. 

Dissatisfaction has arisen among the six hundred 
American members of the Egypt Exploration Fund 
over the recent reorganization of the American branch 
by the English officers, who have abolished the office 
of honorary secretary, held by the Rev. William C. 
Winslow, of 525 Beacon Street, Boston, and substituted 
for it an executive committee consisting of Prof. John 
C. Gray, Charles L. Hutchinson, Gardiner M. Lane, 
Charles G. Loring, Charles Dudley Warner, Sarah W. 
Whitman and the Rev. Mr. Winslow. The American 
members think that Mr. Winslow should be kept at 
the head of the American branch, in view of his earn- 
est work for the Fund in years past and his general fit- 
ness for the place of leader, says the New York Sun. 
Then, too, they object to the manner in which the re- 
organization was effected, inasmuch as the action of 
the English members was taken without consulting the 
American interests as to the advisability of an execu- 
tive committee to rule in place of Mr. Winslow. 

The Egypt Exploration Fund was founded in 1883. 
It has for its purpose the promotion of historical in- 
vestigation in Egypt by means of systematically con- 
ducted explorations. Particular attention is given to 
places where the explorations may be expected to 
throw light upon obscure questions of history. Much 
attention is given to details, and all objects discovered 
are carefully preserved for examination and study. 
Explorers are sent out in all seasons of the year to 
make excavations in different parts of Egypt, and so 
far they have obtained a great deal of valuable histori- 
cal data. 

The local honorary secretaries in New York are 
Clarence M. Hyde, of 200 Madison Avenue, Albert A. 
Aub, of 43 East Eighty-third Street, Mrs. E. A. Hoff- 
man, Chelsea Square, Charles W. Sloane, 60 Park 
Avenue, and Mrs. Howard Crosby. 
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AN IMPROVED VALVE. 
The illustration represents a valve which can be 
readily and quickly moved toward or from the valve 
seat, a cam wheel being arranged to move in the direc- 
tion of the axis of the valve stem, and a lever controlled 
by the cam wheel being connected with the nut of the 
valve stem. The improvement has been patented by 
Sidney W. Sampson, of Hudson, Mass. A threaded 
portion of the valve stem screws in a nut fitted to slide 
in a bearing on a yoke attached to the casing, and the 
nut is engaged by a lever fulcrumed on the yoke, the 
lever moving the nut in its bearing in the direction of 
the axis of the valve stem. The free end of the lever is 
engaged by a groove of the cam wheel, whose hub has 
a nut screwing on external screw threads on the beai - - 




SAMPSON'S VALVE. 

ing. When the cam wheel is turned it imparts a swing, 
motion to the lever, and the latter shifts the nut to 
move the valve toward or from the valve seat, as indi- 
cated by the dotted and full lines in the engraving. 
The stem may be turned in the usual manner, by means 
of the hand wheel at the top, to adjust the valve rela- 
tive to its seat, but to quickly open or close the valve 
the operator makes use of the cam wheel. 



may be as brilliantly illumined by this sort of light as 
the streets of a European city after sunset. Some deep 
sea fish have two parallel rows of small circular phos- 
phorescent organs running along the whole length of 
their bodies, and as they glide through the dark waters 
of the profound abysses they must look like model 
mail ships with rows of shining portholes. 



Jumping Beans. 

Mr. Yeatman Woolf , writing to the Pall Mall Gazette, 
says he has had experiments in hand with the so-called 
" jumping beans " for the last two years, and he finds 
that the apparent leaps are an illusion due to the ec- 
centric shape of the beans, and the character of 
certain of the complicated movements thereby ren- 
dered possible. In support of his contention he 
mentions that, after carefully removing the woody 
fiber of some beans so as to leave intact the silken bags 
containing the live maggots, the beans, despite the 
decrease of weight, although they still continued to 
move, did not appear to lift themselves at all from 
the sheet of blackened glass upon which they lay. He 
claims to have been able to thoroughly clear up the 
cause of the motive power by keeping many maggots 
in artificial wax houses with windows inserted. When 
the grub has covered up an aperture with its silk, it 
afterward darkens the same with juices formed out 
of the excreta, until it assumes a brownish color. In 
one instance a bean was found to contain a parasite 
(ichneumon) tucked up alongside the cocoon, but dead. 
From the fact of the interior of the bean having a silk 
lining similar to all those containing maggots, and from 
the excreta, it is presumed that the ichneumon parasite 
had eaten the caterpillar. 



In the Ocean's Depths. 

The temperature at the bottom of the ocean is nearly 
down to freezing point, and sometimes actually below 
it, says the Nineteenth Century. There is a total ab- 
sence of light, as far as sunlight is concerned, and there 
is an enormous pressure, reckoned at about one ton to 
the square inch in every 1,000 fathoms, which is 160 times 
greater than that of the atmosphere we live in. At 
2,500 fathoms the pressure is thirty times more power- 
ful than the steam pressure of a locomotive when draw- 
ing a train. As late as 1880 a leading zoologist ex- 
plained the existence of deep sea animals at such depths 
by assuming that their bodies were composed of solids 
and liquids of great density, and contained no air. 
This, however, is not the case with deep sea fish, which 
are provided with air-inflated swimming bladders. If 
one of these fish, in full chase after its prey, happens to 
ascend beyond a certain level, its bladder becomes 
distended with the decreased pressure, and carries it, 
in spite of all its efforts, still higher in its course. In 
fact, members of this unfortunate class are liable to be- 
come victims to the unusual accident of falling upward, 
and no doubt meet with a violent death soon after 
leaving their accustomed level, and long before their 
bodies reach the surface in a distorted and unnatural 
state. Even ground sharks, brought up from a depth 
of no more than 500 fathoms, expire before they gain 
the surface. 

The fauna of the deep sea — with a few exceptions 
hitherto only known as fossils — are new, and specially 
modified forms of families and genera inhabiting shal- 
low waters in modern times, and have been driven 
down to the depths of the ocean by their more powerful 
rivals in the battle of life, much as the ancient Brit- 
ons were compelled to withdraw to the barren and in- 
accessible fastnesses of Wales. Some of their organs 
have undergone considerable modification in corres- 
pondence to the changed conditions of their new 
habitats. Thus down to 900 fathoms their eyes have 
generally become enlarged, to make the best of the 
faint light which may possibly penetrate there. After 
1,000 fathoms these organs are either still further en- 
larged or so greatly reduced that in some species they 
disappear altogether and are replaced by enormously 
long feelers. The only light at great depths which 
would enable large eyes to be of any service is the 
phosphorescence of deep sea animals. 

We know that at the surface this light is often very 
powerful, and Sir Wyville Thomson has recorded 
one occasion on which the sea at night was "a perfect 
blaze of phosphorescence, so strong that lights and 
shadows were thrown on the sails and it was easy to 
read the smallest print." It is thought possible by sev- 
eral naturalists that certain portions of the sea bottom 



A NEW ROLLER BICYCLE BRAKE. 

The great danger of injuring or destroying the pneu- 
matic tire by using a fixed brake has heretofore been 
the principal reason why so many wheels have been 
put on the market without brakes. The roller brake, 
which has been used to some extent, is not open to the 
objection made to the fixed brake, but such a brake, 
which depends for its action upon friction produced 
simply by the bearing of the revolving roller upon the 
tire, has been found inefficient. The illustration re- 
presents a new and improved form of roller brake, re- 
cently patented by Wm. L. Stewart, of Wilmerding, 
Pa., in which the wearing friction is taken off the tire 
and borne by inner friction bearings within the brake 
roller, the latter having an outer shell of vulcanized 
fiber, which presents a hard and entirely smooth sur- 
face, almost entirely unaffected by heat,cold or moisture. 
Pig. 1 represents the improved brake in place on a 
wheel, Fig. 2 showing the inside of the brake roller, and 
Fig. 3 the cap by which the interior of the roller is 
made dust tight. The roller shell is lined with a cyl- 
inder turned from tool steel and case hardened, and the 
brake shoe, also made of steel and having on its side 
edges a facing of thin brass or copper, has a bearing on 
both sides on the inner wall of the cylinder when the 
brake is applied, this being effected by downward pres- 
sure on the plunger rod, the trunnions of the shoe being 
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AN ADJUSTABLE PIPE WRENCH. 
A wrench of the alligator style, especially adapted 
for gripping pipes, rods, etc., is shown in the accompa- 
nying illustration, and has been patented by John H. 
Jenner, of Leavenworth, Ind. Its stock is formed with 
forked members, in the upper one of which is a remova- 
ble toothed jaw, at whose inner end is a circular offset 
fitting into a correspondingly shaped recess in the 
stock, while at its outer end is an upwardly extending 
lug which enters a slot in the outer end of the upper 
member of the stock, where it is held in place by a pin. 
By removing the pin the jaw may be swung inward and 
readily disengaged from the stock, to be replaced by a 
new one when desired. The lower jaw is preferably 
made in the shape of a casing adapted to slide on the 



STEWART'S BICYCLE BRAKE. 

journaled in the opposite members of a yoke on the 
lower end of the rod. The brass or copper facing of 
the friction edges of the shoe may be readily removed 
and another facing inserted when necessary, and cen- 
trally in the shoe is a space in which may be placed 
asbestos or other fibrous substance saturated with 
sufficient lubricant to serve for a long period. A bowed 
spring on top of the shoe (not shown in the illustra- 
tion) holds the parts from rattling at all times. The 
brake has already been extensively tried and found to 
work easily and powerfully to check up or preserve 
uniform speed of the wheel in descending steep grades. 




TENNER'S WRENCH. 

lower forked member of the stock, and is prevented 
from dropping off the member by a pin, on removing 
which the jaw may be removed and replaced. As the 
lower jaw may be readily slipped or shifted along the 
member, according to the size of the article to be 
gripped, the wrench may be quickly ad justed for a wide 
variety of work. 
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The Antiquity of Chess. 

The latest excavations on the pyramid field of 
Sakkara have led to an extraordinary discovery as to 
the origin of chess, says the New York Evening Post. 
Hitherto it was assumed that the ancient Indians had 
invented the game, that it was introduced from India 
to Persia in the sixth century, and that by the Arabs, 
and in consequence of the crusades it spread from East 
to West. This theory was substantiated by the fact 
that an Indian, Persian, and Arabic influence is tracea- 
ble in the character of the figures at present used and 
in some of the words connected with the game, such as 
"shah" (check) and "matt" (mate). Now, north of 
the pyramid of King Tetu or Teti, two grave chambers 
have been discovered which were erected for two high 
officials of that ruler. Their names were Kabin and 
Mernker, called Mera. The grave chamber ("mastaba") 
of the former consisted of five rooms, built up with 
limestone. Its walls are covered with exceedingly well 
preserved bass reliefs and pictures representing various 
scenes. The other grave chamber, that of Mera, is the 
most valuable. Up to now no fewer than twenty-seven 
halls and corridors have been uncovered. There are 
beautiful grave columns, in the chief room there is in a 
niche a tinted statue of the departed, about seven feet 
high, with a sacrificial table of alabaster before it. 
Among the many wall paintings in this and other 
rooms, hunting and fishing scenes, a group of female 
mourners, the three seasons, Mera and his sons, holding 
each other by the hand, and Mera playing chess, are to 
be seen. King Tetu belonged to the sixth dynasty, and 
his reign was assigned by Prof. Lepsius to about the 
year 2700 B. C. Prof. Brugsch, correcting this chrono- 
logy, puts it back to still greater antiquity, namely, to 
the year 3300 B.C., so that chess would have been known 
in the once mysterious land of Mizraim something like 
5,200 years ago. 



A bicycle stable is a recent contrivance. It consists 
of a case into which the wheel fits snugly, and when 
covered up resembles a desk. 



Cause of Landslides. 

Because of the many landslides that have occurred 
on the line of the Canadian Pacific Railway in British 
Columbia, Col. Robert B. Stanton, M. Am. Soc. C.E., 
and Mr. James D. Schuyler, M. Am. Soc. C.E., were 
lately appointed a board of experts to examine into 
the matter for the railway company. As a result of 
this investigation, an action has been brought by the 
Canadian Pacific Railway Company to secure an in- 
junction against the farmers on the Thompson River to 
prevent them from further irrigating land contiguous 
to the railways, this irrigation having already caused 
landslides which have swept down upon the tracks of 
the company. Along this river the land rises in benches 
extending from 50 to 500 feet above the river. The soil 
is gravelly, with a clay subsoil. The farmers irrigate 
their lands by water from creeks back in the mountains, 
and the land is sliding downward apparently on the 
slippery clay subsoil. In one place 66 acres have slid 
down in a mass/and the experts estimate the volume ot 
one of these slides at 32,000,000 tons. At times, says 
the Railway Review, the railway track has been shoved 
five feet out of line in one night, causing great outlay in 
reconstruction. The jury has found in favor of the 
railway company, ascribing the slides to the irrigation. 
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VAPORIZATION IN TUBES. 
The steam boiler is certainly one of the appliances of 
modern industry that has received the most study, and 
one that has been gradually modified in its different 
parts in measure as experience has supplied new infor- 
mation. Manufacturers and engineers have especially 
endeavored to assure the circulation of water in order 
to prevent overheating and other accidents of the kind; 
and every one knows the interesting arrangements 
adopted ^in multitubular boilers. There has been much 
discussion as to the theory of these apparatus, and many 
explanations have 'been proposed, that have been based 
upon the differences of density of the hot and cold wa- 
ter, to account for the circulation that occurs. It is 
unnecessary to revert to these different theories, as we 
desire merely to set forth the results of two suggestive 
experiments carried out by Mr. Solignac, and easy to 
repeat. Let us take (as shown in Fig. 1) a glass vessel 
that is provided with a tubulure, E, at the side. Let 
us put this tubulure in communication with a metallic 
tube placed above a gas burner, and connect it with a 
glass one curved at the upper part and returning at G 
above the glass vessel. Let us cause the gas to burn 
with a moderate flame. In a few minutes, we shall ob- 
serve in the vessel, at E, a disengagement of steam at 
the top of the tube and a re-entrance of water at the 
bottom. At the same time, the tube becomes red hot 
at the place that is exposed to the flame, and we see 
that a column of water is rising slowly in the prolonga- 
tion of the tube, and that it but very rarely overflows 
at G. This first experiment plainly shows us that, with 
the arrangements adopted, there is no circulation of 
water properly so called. And yet the water in the 
left part of our tube is certainly hotter than that de- 
rived from the vessel. Let us not forget, either, that 
the part of the tube exposed to the flame becomes com- 
pletely red after a few moments of heating. 

Let us now very slightly modify the first arrangement 
by adapting, at E, to the exit orifice of the metallic 
tube, a pierced plug of a diameter smaller than that of 
the tube. This plug is seen held in the hand in Fig. 1 
and placed in position in Fig. 2. Everything leads to 
the belief, in the first place, that since the section of 
the tube is diminished, the result will be that the wa- 
ter will have more difficulty in passing, and that it will 
be possible to succeed in heating to redness a tube that 
is traversed by but a very small quantity of water. 
Yet we shall soon see the red color of the tube gradually 
disappear, and shall be able to follow the gradual pro- 
gress of the water that arises and circulates, through 
the shadow that we shall see advancing ; for at the 
passage of the water the tube becomes cool. 

Fig. 2 refers to this phase of the experiment. The 
phenomenon is so striking that we reproduce it in a 
cartouche so as to show perfectly what occurs in prac- 
tice. After a few instants, the tube resumes its dark 
color, and upon withdrawing the flame, it will be possi- 
ble to touch it with impunity. The 
temperature does not exceed over 35°. 
It is not without a certain amount of 
apprehension that the fingers are 
moved toward the tube at this instant, 
and we must confess that when Mr. 
Solignac repeated these experiments in 
our presence and invited us to touch 
the tube, we did it only upon seeing 
him act without any backwardness. 

The experiment teaches still another 
thing. In this latter case, the hot 
water and the steam make their exit 
at G in a regular manner and in abun- 
dance. There is then, in this particu- 
lar case, a true circulation of water. 

These changes were effected through 
the putting in place of the plug, 
E. It must therefore be really con- 
cluded that, in order to assure a proper 
circulation of water in a boiler, it is 
necessary to reduce the diameter of 
the tubes at the points where they 
detach themselves. Under such cir- 
cumstances a resistance is created near 
the boiler, and the liquid, through 
that fact, displaces itself at the oppo- 
site side. The motion once produced, 
as in the priming of a siphon, a circu- 
lation is established in the tube and 
easily keeps up. Let us remark, too, 
that in the second case the heating 
was carried as far as possible by in- 
creasing the flame, and that the high- 
est limits, corresponding to a combus- 
tion of about 880 pounds of coal an 
hour and per square meter of grate 
surface, were attained. In the first 
experiments the combustion did not 
exceed 220 pounds of coal. In order to 
render the experiment still more strik- 
ing, Mr. Solignac repeats these experi- 
ments with tin tubes. In the first 
experiment the tube is rapidly melted, 
but in the second it resists and with- 
stands the heat. 



In practice the consequences of this simple experi- 
ment may be important. In order to prevent accidents 
due to superheating and to defects of circulation of the 
water, it will therefore suffice, according to Mr. Solig- 
nac, to adopt the arrangements that we have just 
pointed out. 

Mr. Solignac proposes to adapt the new arrangement 




Fig. 1. EXPEBIMENT UPON VAPORIZATION IN A TUBE. 

to a boiler of his devising, in tinning the tubes in order 
to render the demonstration still more evident. We 
hope that the results will prove satisfactory, and 
especially that they will be supported by experimen- 




Fig. 2. -A SECOND FORM OF THE EXPEBIMENT. 

tally determined figures that will fix our ideas definitely 
as to this question, which is interesting from many 
points of view. We shall have here a true progress to 
put upon record.— La Nature. 

m i ■ > ^ 

QUINTIN HASSTS' WELL. 
Quiutin Massys, or Matsys, was born at Louvain in 
146G and died in 1530. He was a notable Flemish 
painter, and in the well adjacent to the principal 
portal of the Cathedral of Antwerp he has bequeathed 
one of the finest examples of the smith's art — an ex- 




ample so fine that it ranks with the very foremost 
production of art iron work of any country and any 
time. At the beginning of the sixteenth century Ant- 
werp usurped the position in the art world formerly 
held by Louvain, Ghent, Bruges and Mechlin. Though 
there are various legends as to his becoming a painter, 
still it is very possible that, like such a large number of 
the many-sided artists of the Renaissance, he felt 
that he could excel in various branches of the tine 
arts. As a painter he raised the school of Antwerp to 
a high plane, and he was one of the first Flemings to 
adopt the showy and effective Italian style, though 
in technical execution he did not fall one whit behind 
his predecessors. As a smith we must all admire his 
consummate masterpiece — the well of Antwerp. 

This exquisite production of the hammer consists of 
an open canopy covering the stone well curb. The 
canopy is supported by four slender pillars and it is 
surmounted by a statue of Salvius Brabo, a mythical 
hero who defeated and cut off the hand of the giant 
Antigonus. Besides being a smith and painter, he was 
also a sculptor and woodcarver. Erasmus speaks highly 
of a bust of himself cast in bronze by Massys. 

From a Latin poem of Sir Thomas More it would 
appear that Quintin carved medallions in wood. His 
intercourse with Erasmus and other scholars indicates 
that he was a man of some learning, and when Albrecht 
Diirer made his famous journey to the Low Countries 
he eagerly sought out Massys. 

As Leonardo da Vinci, with all his appalling list of 
accomplishments, considered himself a painter, and as 
Michelangelo, the "man with four souls," considered 
himself a sculptor, saying that "painting was not his 
business," so we find Massys speaking of himself as 
"at one time a blacksmith, but now a painter." 

« i n » — — 

Curious Clocks. 

The timepiece ordered by the Due d'Aumale's grand- 
father from Bouchier for the Prince of Wales, after- 
ward George IV of England, was recently sold in Paris. 
It is in the form of a negress' head, admirably mod- 
eled. Jewels are incrusted in the bronze around the 
neck to form a necklace, in the woolly hair, and in 
the bust as a clasp for the handkerchief. A pair of open- 
work gold earrings, long and delicately carved, hang 
from the ears. On pulling one of them the hour is 
shown on the right eye and the minute on the left. 
If the other earring is drawn, a set of musical bells, 
lodged where the brain should be, chimes out the 
time of day. A clock without works is a distinct 
novelty, yet one formerly stood in the splendid Cour 
de Marble at Versailles, where it was installed in the 
reign of Louis XIV. Its hand always pointed to the 
exact moment of the death of the last King of France, 
and it never moved during his successor's reign. Thus, 
as one writer has put it, it was a perpetual reminder to 
the most splendid of courts that "the paths of glory 
lead but to the grave." 

In the private collection of a gentle- 
man in the south of England is a time- 
piece which records the age of all the 
planets by an arrangement which gives 
the exact revolutions of each one. 
Besides giving the golden number, the 
dominical letter, and other similar in- 
formation of equal interest, this re- 
markable clock records the time when 
it is high tide at various points in 
Europe. Some time ago a description 
appeared in an American journal of a 
Japanese clock standing in a frame 
three feet high and five feet broad, 
representing a landscape of great 
beauty. In the foreground were plum 
and cherry trees in full bloom, while 
in the rear was a hill, gradual in as- 
cent, from which flowed a cascade of 
crystal. From this point a threadlike 
stream glided along, encircling rocks 
and tiny islands in its wanderings, but 
presently losing itself in a far-off stretch 
of woodland. In the sky turned a 
golden sun, indicating, as it passed, the 
striking hours, which were all marked 
upon the frame below, where a slowly 
creeping tortoise served as a hand. A 
bird of exquisite plumage, resting on 
the branch of a plum tree, proclaimed 
by its singing the expiration of each 
hour ; while, when the song ceased, a 
little mouse sprang from a grotto close 
by, and running over the hill hastily 
disappeared in the distance. — The Key- 
stone. 



QUINTIN MASSYS' WELL AT ANTWEBP. 



The number of papers published in 
Japan during 1895 was 792, and the 
number of copies printed 244,000,000. 
Some papers are published in English 
and Japanese. Most political papers 
do not succeed, owing to the strict laws 
and numerous fines. — Uhland's Woch- 
enschrift. 
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Science Notes. 

The Russian Academy of Science has elected Lord 
Kelvin an honorary member and Lord Rayleigh a 
corresponding member. 

The Eleventh Geographical Congress will be held at 
Jena "on April 21-23, 1897. The subjects will include 
biological geography and Polar investigations. 

It is said that Baroness Hirsch has announced her 
intention to give 2,000,000 francs ($400,000) to build a 
hospital for consumptive children on the Riviera. 

A monument in memory of Father Secchi, the former 
director of the Collegio Romano Observatory, has been 
erected at Reggio (Emilia), where he was born. The 
sum of 78,000 francs was publicly subscribed for this 
purpose. 

While Emperor Francis Joseph, of Austria, was visit- 
ing Bucharest after the formal opening of the Iron 
Gates of the Danube Canal, he bestowed on Queen 
Elizabeth of Roumania (Carmen Sylva) the order of 
merit for science and art. 

Russia is employing the schoolmaster to secure her 
conquests. Schools have been established in Merv 
and eight other towns in the region beyond the 
Caucasus where the Russian language is used in teach- 
ing by the side of the native tongues. 

The Paris Yelo has offered prizes amounting to 2,000 
francs for a motorcycle race, to take place next April. 
The distance will be about 00 miles over a level road, 
and competing carriages must not weigh over 425 
pounds. It is to be regarded as a sporting event 
rather than a scientific test. 

Prince Henri de Orleans is going to Abyssinia soon, 
and thence to Central Africa, accompanied by a num- 
ber of French scientific men. Negus Menelik is making 
ready to receive him, as the name of Orleans has been 
popular in Abyssinia ever since Louis Philippe made a 
treaty with Negus Johannes. The prince has talked 
his plans over with Capt. Leontieff, the Russian emis- 
sary at Menelik's court. 

Dr. Paul Gibier, a high scientific authority, says : 
"If this habit of expectoration in public could be 
stopped, I am sure that in time tuberculosis would die 
out altogether. This seems a very sweeping statement, 
but it is not an ill considered one. There is no question 
in my mind that the spread of tuberculosis is due large- 
ly to the habit of spitting. A great many people have 
tuberculosis without being aware of the fact. They do 
not know of the danger that comes from ejecting their 
sputum where it becomes dry and pulverized and then 
flies about in minute particles to be inhaled by healthy 
persons, who are thus inoculated with the disease. 
This random public expectoration is a crime." 

Messrs. Harold Griffing and S. J. Franz have recently 
contributed an article to the Psychological Review on 
the physical conditions of fatigue in reading, and the 
best means of avoiding it. From their experiments the 
authors conclude that the size of type is the all impor- 
tant condition of visual fatigue. No type less than 
1'5 mm. in height should be used, the fatigue increasing 
rapidly even before the size becomes as small as this. 
The intensity of illumination is apparently of little 
consequence within the limits of daylight in well- 
lighted rooms. Very low intensities, less than from 3 
to 10 candle meters, are sources of even greater fatigue 
than small type, and 100 cm. may be considered a 
safe limit. White light rather than yellow light should 
be used for artificial illumination. The form of type is 
of less importance than the thickness of the letters. 
White paper should be used, though it is possible that 
the greater amount of light reflected from pure white 
paper may cause some fatigue. Additional "leading" 
or spacing between the lines is also recommended. 

In connection with the celebration of the twenty-fifth 
anniversary of the Stevens Institute of Technology, of 
Hoboken, N. J., on the 18th and 19th of February, 
which has already been referred to in the column of 
Science Notes, there will be published a large and fully 
illustrated volume containing an account of the pro- 
fessional work of all the graduates of the institute 
during the last twenty-five years, together with a 
history of the various members of the Stevens family 
who were leading marine and railway engineers of 
their time. There will of course be a history of the 
foundation of the institute and an account of its pro- 
gress. All these subjects will be embellished with 
numerous illustrations of an artistic character when 
the subject admits of such treatment. Thus in the 
early years of the institute there were delivered in the 
large lecture hall many courses of popular lectures on 
scientific subjects which were originally and brilliantly 
illustrated, including a vertical illuminated jet which 
was shown in 1871, during one of President Morton's 
lectures on light. The principle involved in this appa- 
ratus is exactly the same as was applied on a grand 
scale to illuminate the fountain at the Paris Exposition 
of 1889 and the Chicago Fair of 1893. The exhibition 
of the work of the graduates promises to be one of the 
most attractive features of the celebration. The de 
mand for space will severely tax the capacity and facili- 
ties of the institute, as many of the exhibits will be 
shown in actual operation. The exhibits range from 
simple devices to a complete electric plant operated by 
a gas engine, the invention of a graduate. 



Life In the Coffee Country. 

The sun beamed on us, for the first time since our 
arrival on the Central American coast, at Puerto 
Cortez, says a writer in a letter to the Chicago Record 
dated Aciqualpa, Honduras, December 7. We reached 
there early Wednesday morning, November 25, and all 
were heartily glad that our long, disagreeable sea trip 
was over. We waited around the shambling old wharf 
and watched a little crowd of native laborers operate 
a pile driver, with which they were putting in a trestle 
to connect the little railroad with the wharf, while the 
easy-going custom house officials, assisted by an escort 
of dirty, barefooted soldiers, were getting our baggage 
loaded on flat cars to be hauled over to the custom 
house for inspection. The baggage was scarcely looked 
into, the inspection being less rigid, probably, than in 
any other part of the world, our guns and ammunition 
wholly escaping notice, although we were told on the 
steamer that the rifles certainly would be deemed 
contraband. 

When it came to our outfit of farm, garden, and 
carpenter tools, however, it was a different story. 
Acting on the advice of the steamer company's agents 
in New Orleans, we had not visited the Honduran 
consul in that city to get a consular certificate attached 
to our invoices. We were told that all such goods 
belonging to intending settlers were surely admitted 
free, and that the taking of a consular certificate would 
only complicate what otherwise would be a very simple 
matter. This advice proved disastrous, as it cost us 
three days' delay in Puerto Cortez and 35 sols duty. 
All goods are charged for by the pound, but are divided 
into eleven different classes, the most valuable — as 
jewelry and similar articles — being charged for at the 
highest rate, to equalize their insignificance in weight. 
As all of our goods were mixed indiscriminately, we 
were compelled to pay the duty according to the 
highest rate. 

The Honduras Railroad runs from the port to 
Pimiento, fifty-two miles distant. It is a narrow-gage 
affair, with a sort of toy locomotive, and runs a train 
every other day. The charges on our freight to San 
Pedro Sula, thirty-seven miles, were a trifle less than 
double the cost from Chicago to Puerto Cortez, a dis- 
tance of about 2,000 miles. However, the officials are 
a jolly lot of good fellows, and do all in their power to 
aid Americans when they arrive in the country. The 
high tariff is the result of the necessity for making a 
slender business meet the necessary expenditures. 

The railway is all there is to show for a big modern 
enterprise that saddled a national debt of about 
$30,000,000 on Honduras, and gave her in return a little 
more than fifty miles of very poorly constructed and 
worse equipped railroad. The scheme was financed 
in England, and consequently Englishmen have little 
prestige in this country. A new plan is being evolved 
by a Mr. Valentine, an enterprising New Yorker who 
has made considerable money in mining here, and 
who has a lease from the government on the road, to 
buy up the claims of the bondholders and complete the 
road from the Gulf of Honduras, on the Atlantic, to 
the Gulf of Fonseca, the magnificent port on the 
Pacific. This is the finest route for a transcontinental 
railroad on the American continent, having a very 
easy grade across the entire country, with two of the 
finest harbors in the world for termini. The total 
length of the projected line is only 254 miles, and, 
being in the direct line between the European and 
East Indian and Australian ports, would carry a very 
large portion of that trade, and at the same time un- 
doubtedly would develop the country rapidly. 

Puerto Cortez has very great natural advantages 
and must some day, when Honduras is better known, 
become a city of considerable importance. It is a 
very healthful place, with a large bay on two sides and 
the Caribbean sea and a broad, deep lagoon on the 
other two, while mountains of considerable elevation 
come down nearly to the coast within a few miles of 
the town. The business of the place is almost wholly 
in the hands of Americans, and they are exceedingly 
cordial in their welcome to new comers of the right 
stripe. The accommodations are wretched, but the 
resident manager of the Honduras lottery, the lan- 
guishing remnant of the old Louisiana lottery, main- 
tains a fine house, built and furnished in American 
style, and provides hospitably for such travelers as 
are vouched for by well-known persons in this country 
or at home. 

The Honduran government maintains a military 
post here, and we were entertained by. watching the 
primitive tactics of the soldiers, mostly boys in their 
teens. Their arms consist of 43 caliber Springfield 
rifles, and besides these there is quite an imposing 
battery of old-fashioned cannon and two dangerous- 
looking machine guns, one French and the other 
American. 

Saturday the custom house people Anally untangled 
the matter of our little outfit, which would have taken 
two hours in any progressive country, and allowed us 
togo on our way. The trip up the railroad to San Pedro 
Sula was most interesting. The banana plantations 
and rubber groves, together with the almost solid walls 
of matted jungle — a bank of strange tropical foliage — 



were full of interest for us all, and although the thirty- 
seven mile trip occupied between four and five hours, 
we were sorry when it was finished. 

San Pedro Sula is the metropolis of the country 
on the Atlantic side, and the place where almost all 
the outfitting and freighting for the interior is carried 
on. It has quite a good hotel, kept by a woman from 
Montana, and has just added an artificial ice plant to 
its growing industries. There are about 4,000 inhab- 
itants, and a large colony of Americans. It seemed 
quite like home to meet ten or twelve Americans at 
once, and to hear no word but English spoken. 

Through the kindness of Dr. Mitchell, United 
States consular agent, we obtained saddle mules and 
a pack animal for our blankets, hammocks, and other 
traveling conveniences, and were ready to start the 
next morning, Monday, November 30. The doctor 
made us a map of all the principal coffee districts, and 
with a well-trained mozo — who is guide, servant, mule- 
teer, and interpreter, all in one — we started for a long 
rough ride through the mountain trails to see the 
country for ourselves, to compare the facts with the 
glowing statements of other travelers and investigators, 
and to find out for ourselves the answer to the ques- 
tion, " Will coffee pay in Honduras ? " 

Saddle mules cost in the currency of the country 
from $100 to $150 and pack mules from $50 to $80, so 
that we felt that to buy them outright was too extrav- 
agant. The same mules are hired for $1 a day, both 
saddle and pack animals, and the mozo costs another $1. 
Unless stops are made, a day's work for these mules is 
ten leagues, and the liberality with which Hondu- 
rans treat all matters relating to land extends to their 
leagues. We have no complaint to make as to their 
failing in full measure. Meals along the road are 
usually charged for at the rate of two reals or 25 cents 
each, with another real for the tortillas and f rijoles — 
corn cakes and beans — furnished the " muchacho, " as 
the mozo generally is called. The mules get pasture 
only at night. That costs one real per head. Two 
or three times a week they are given a medio's worth 
of corn. A medio is half a real, or 634 cents. All these 
prices are in the silver of the country, which is now 
worth at the rate of forty-six cents in gold for one sol, 
or dollar. The Honduran money is all silver, and is 
coined in the denominations already mentioned — 
medios, dosreals, quatro-reals (fifty cents), and sols. 
It is almost impossible, however, to get the two smaller 
coins, so that twenty-five cents' worth is practically 
the least quantity of many articles that can be bought. 
The right to swing your hammock in the house where 
you eat supper is a matter of course, and never 

charged for. 

« in » 

maladies of Gems, 

CURIOUS FACTS CONCERNING THEM, FROM THE 

BOSTON JOURNAL OF COMMERCE. 

Among infirmities to which precious stones are liable 
is one common to all colored stones, that of adding or 
losing color when long exposed to the light, says a con- 
temporary. The emerald, the sapphire and the ruby 
suffer the least, their colors being as nearly permanent 
as colors can be, yet experiments made a few years ago 
in both Paris and Berlin to determine the deterio- 
ration of colored gems through exposure showed that 
even these suffered, a ruby which had lain for two 
years in a show window being perceptibly lighter in 
tint than its original mate, which was kept in darkness. 

In the case of the garnet and topaz the change is more 
rapid than in that of the ruby and sapphire, but there 
is a curious difference in the result in topaz and garnet ; 
for, while the latter grows lighter, the former appears 
to become cloudy and dull in hue, losing much of the 
brightness characteristic of a newly cut gem. 

For ages the opal has had the unenviable reputation 
of being the most unlucky of gems, and it is believed 
that the jewels themselves are originally responsible 
for many of the superstitious stories connected with 
them, since to the polishers and setters it is one of the 
most troublesome gems on their list. Microtonists say 
that the prismatic colors and fire of the opal are due 
to myriads of minute cracks in the body of the stone, 
the edges of which reflect the light at different angles 
and give the hues so much admired. Opals that have 
successfully passed the ordeals of grinding, polishing 
and setting do not often crack afterward, but it is 
best not to expose them to even the moderate heat 
involved by the wearer sitting in front of an open fire, 
for the opal is composed principally of silicic acid, 
while from 5 to 13 per cent of water is a combination 
which renders them very treacherous objects. 

A volume would not contain the stories told by ex- 
pert jewelers of the misfortunes of pearls. Consisting 
almost entirely of carbonate of lime, they are easily 
damaged, and when once injured cannot be restored. 
Thrown into a Are, at an ordinary red heat, they are 
converted into a pinch of lime dust; accidentally 
touched with any corroding acid, they are affected 
precisely as a bit of marble or limestone would be 
under similar circumstances. They are easily cracked 
and broken, sometimes they lose their luster through 
handling, while the acids contained in thp perspiration 
of the skin have been known to affect them. 
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Traps for Inventors. 

To the Editor of the Scientific American : 

It became my fortune, and I expect it will be my 
profit, to be enrolled as an " inventor" in the official 
record of the United States, through the intelligent ef- 
forts of the Scientific American Agency; and during 
the few months I have enjoyed this " immortaliza- 
tion," my experience has fully verified the statements 
in the modest circular that came with the patent 
papers from the Scientific American Agency, warn- 
ing new inventors against the many sharks that repre- 
sent themselves as patent sale agencies. I believe 
there are honest and efficient houses engaged in the 
sale of patents, but I feel more than satisfied that 
swarms of these agencies come within the letter and 
spirit of the Scientific American circular. I have 
just read your article headed " Traps for Inventors," 
and know that thousands of inventors will heartily 
say Amen ! to it. 

A long experience as a newspaper man had some- 
what posted me up on the wiles of portions of humani- 
ty, and this, with your circular, may have made me 
over-cautious and a little too suspicious, and caused me 
to be a little too incredulous; but I think not. With- 
out details I wish in this simply, as a sort of appendix 
to your article, to say to inventors that if they have 
anything meritorious, with ordinary push and legiti- 
mate facilities for reaching the ears of capitalists, 
adopted by sensible business men, their hopes can be 
realized. Fake advertising, and fake tours through 
the country in the interest of their deluded patrons, 
constitute the stock in trade of the class you warn the 
inventors against. An Inventor. 

Lawrence, Kansas. 



Tbe Story of the Buffalo. 

BT GEORGE ETHELBEBT WALSH. 

There may be a few wild buffaloes yet in the most 
inaccessible parts of the Far West, but, if so, their exist- 
ence is not generally known, and hunters have repeat- 
edly failed to find them. A floating paragraph in the 
Western newspapers occasionally mentions a hunter's 
encounter with one or two stray buffaloes, and the 
report is sufficient to call out every sportsman within a 
radius of several hundred miles. The nearer the spe- 
cies approach complete extermination, the more eagerly 
the lonely fugitives seem to be pursued to their death. 
The herd in the Yellowstone Park, numbering proba- 
bly four hundred, is the largest one known to exist in 
the wild state, and through careful protection these may 
be preserved for an indefinite time, although a part of 
them have recently been transferred to the national 
zoo at Washington, where they are better protected 
from the hunter's bullet than in their northwestern 
home. 

But while the buffaloes have become nearly extinct 
on the Western ranges, there are quite a number of 
domesticated herds in this country, and experiments in 
cross breeding them with common cattle are being 
pursued with fair success. The first attempts to cross 
breed the buffaloes were made at Lexington, Kentucky, 
in 1815 ; but the existence of enormous herds of the 
wild animals on the plains at that time acted as a 
damper upon the enthusiasm of the early pioneers, and 
the work was soon abandoned. At that early date a 
buffalo robe commanded very little money, and, in fact, 
up to 1875 a bull robe was worth only $1. In 1883 robes 
had advanced so that a good one would net the hunter 
$3, while to-day the hide of a buffalo is worth $100, and 
the mounted head of a bull anywhere from $200 to $500. 
The incentive to raise and domesticate the buffalo is 
thus much greater than in 1815, and the few herds that 
are in existence are highly valued by their owners. 
There is a small herd in the Texas Pan Handle, num- 
bering less than seventy-five, and a larger one at Ra- 
valli, Montana, owned by Bf r. Charles Allard, number- 
ing nearly two hundred. This latter herd is the largest 
owned by any private individual. In 1893 the Jones 
herd, of Omaha, was purchased by Mr. Allard for 
$18,000, and the thirty-one animals in it were trans- 
ferred to the Montana ranch and joined with the 
others. 

Besides breeding the pure buffaloes for museums and 
other stock farms, Mr. Allard has carried on extensive 
experiments in crossing the ^vild animals with the 
polled Angus stock. The cross breeds produced are 
magnificent animals, with fur that is finer and closer 
than that of the buffalo, and with meat that is very 
sweet and wholesome. Nearly all of the cross-bred 
animals retain much of the instinct of their wild pro- 
genitors. They are hardy and easily reared, and are 
able to stand storms that kill ordinary cattle. 

Nature adapted the buffalo to the cold Northwestern 
plains, and they rarely succumbed to the blizzards that 
to-day destroy our domesticated cattle by the thou- 
sands. When the snow lies deep upon the ground in 
the dead of winter, the steers cannot paw through it 
to get at the natural hay of the plains, and they con- 
sequently die of starvation and cold. The buffaloes, 
accustomed to the fearful blizzards, bunch together in 



a storm and form a wedge, facing the wind and snow, 
with the bulls outside and the cows and calves pro- 
tected inside of the formidable line of shaggy heads. 
Thus a herd survives the wildest storm, and when the 
snow has ceased to fall they paw through the snow and 
ice and get at their favorite buffalo grass. 

The cattle, on the contrary, are driven before the 
storm, and often wander from sixty to one hundred 
miles from their accustomed range, and, unless shelter 
is provided, they soon sink down exhausted. The 
horses turn their backs to the storm and likewise soon 
yield to the cold. The new cross breeds, possessing 
many of the hardy instincts of their wild progenitors, 
face the cold storms, and seem to survive the coldest 
blizzard without great injury to their health. They 
have been found to be almost as well adapted to occupy 
the vast plains as their wild ancestors, and if they do 
not degenerate under too close inbreeding, they may 
yet roam in as countless numbers as the buffaloes did 
before the ruthless slaughter of the hunters decimated 
their numbers. 

There are many hunters living to-day in the West 
who killed from two to three thousand buffaloes a 
year, and during a period of ten years or more they 
pursued their deadly slaughter with fearful persistence. 
It seems like a fairy story to recall the scenes of de 
struction that were enacted in the seventies. When 
the Union Pacific, Atchison, Topeka and Santa Fe, 
and Southern Pacific were completed the demand for 
buffalo robes suddenly began, and the wholesale 
slaughter of the American bison entered upon its un- 
precedented career. Up to this time the wild animals 
were killed by the thousands by the old Indian method 
of " running," but this was nothing compared to the 
" still hunt " that succeeded it. There was a spice of 
danger in the old method that made it sportsmanlike, 
and rough and ready riders entered it as much for the 
pleasure of the chase as for the trophies. The buffalo 
horses were trained to run alongside of a big bull, and 
at short range the hunter would spear, lasso, or shoot 
the animal under conditions peculiarly exciting and 
dangerous. 

The " pot hunter," however, provided with the new 
long range repeating rifles, approached within several 
hundred yards of a herd, and concealing himself from 
view, he deliberately shot down the leader. The 
frightened buffaloes then, instead of scampering away, 
gathered around their fallen leader, and acted like 
sheep in a snow storm, while the successive " pops " of 
the hunter's rifle dropped one after another. If an- 
other bull should assume the leadership of the startled 
herd, he was marked out as the next target for the 
hunter's rifle. Scores, and even a hundred or more, of 
buffaloes were killed in this way before the herd finally 
scampered away across the plains. One hunter con- 
fessed to having killed sixty-three animals in less than 
one hour, and Col. Dodge once counted one hundred 
and thirteen dead buffaloes inside a semicircle of two 
hundred yards, all the work of one man in forty-five 
minutes. 

In 1870 there were millions of buffaloes on the plains, 
and the rate of extermination amounted to over half 
a million a year. The pot hunter received $1 for each 
robe, and for this paltry sum he killed the animals by 
the thousands and left their carcasses bleaching on the 
plains. The Union Pacific Railroad cut the great herd 
on the plains in two, and after that they were known 
as the northern and southern herds. The southern 
herd in 1871 was estimated to number over four million 
animals, while the northern herd was considerably 
smaller, covering a more restricted territory, and mov- 
ing rapidly away from the vicinity of the railroads. 

When the Atchison, Topeka and Santa Fe Railroad 
was completed, the rush to the plains to kill buffaloes 
was almost as large and exciting as the famous travel 
to the California mines in the fifties. Thousands of 
Eastern hunters joined the throng, and the wanton 
killing of the southern herd proceeded at a rate never 
before witnessed in this or any other country. In 1873 
one railroad carried from the plains 250,000 robes, 
2,000,000 pounds of meat, and 300,000 pounds of bones. 
Two years later this vast southern herd was practically 
exterminated, and with the exception of a few thou- 
sand that escaped below the Pecos River, there was 
none left of the four millions which roamed the plains 
in 1870. 

The northern herd escaped destruction so early on 
account of the lack of facilities to reach their grazing 
grounds. Isolated hunters continued to worry them, 
and to kill off a few thousands each year, but it was so 
expensive to get the robes to market that there was 
little incentive to wanton destruction. In 1882 the 
Northern Pacific Railroad furnished the transportation 
facilities needed, and then the rush began to the region 
between the valley of the Platte and the Great Slave 
Lake. The hide hunters were on the scene early, and 
as robes had advanced to $3 apiece, the opportunities 
for making more money were good. In a short time a 
cordon of hunters' camps practically surrounded the 
herd on every side, so that it was impossible for any of 
the beasts to escape. Fully ten thousand hunters were 
in the field, and those on one side drove the frightened 
buffaloes toward the camps of those on the opposite 



sides. Back and forth the animals were hunted, run- 
ning directly into the muzzles of thousands of repeat- 
ing rifles whichever way they turned. 

The last of the immense herd, numbering about sev- 
enty-five thousand, crossed the Yellowstone a few miles 
from Fort Keogh, in 1883, bound for the Dominion of 
Canada ; but a host of pot hunters were at their heels, 
and not more than five thousand of them ever crossed 
into British territory. A smaller part of the herd was 
located between the Black Hills and Bismarck in 1883, 
numbering about ten thousand early in the season, 
but by October their numbers had been cut down to 
twelve hundred. In that month Sitting Bull's Indians 
arrived at Standing Rock Agency, and a grand rush 
was made for the remnant of the noble band. The 
slaughter was so intense that in two days there was not 
a hoof left. 

This was practically the last grand slaughter of the 
American buffalo. Hunters passed over in the Domi- 
nion of Canada, confident that great numbers had 
crossed the border, but they were disappointed in their 
expectations. Years passed, and no one had discovered 
any remnant of the vast northern herd. Here and 
there a dozen or two would be found roaming over the 
wildest portion of the West, and these were corraled by 
men who appreciated the value of the animals, and 
they became the founders of the present domesticated 
herds. 

The American buffalo hunter has disappeared with 
the noble animal that he so wantonly slaughtered, and 
it is to be hoped that he will never again have occasion 
to practice his art in such a senseless crusade of destruc- 
tion. 

The story of the buffalo should end with the exter- 
mination of the northern herd in 1883, but under wise 
protection and fostering care it may be that another 
chapter is still to be written. The domesticated herds, 
meager though in numbers compared with those that 
once roamed the treeless Western plains, may yet be- 
come the founders of a stock that shall cover the vast, 
desolate stretches of territory which nature intended 
for them, redeeming the region from its present barren 
and profitless condition. 

A small herd of twenty buffaloes is owned by the 
Island Improvement Company, and kept on Antelope 
Islan I, in the midst of the Great Salt Lake, where the 
animals have been grazing for three years in a semi- 
wild state. The island is thirty miles long and six miles 
wide, furnishing the animals with an ideal home where 
they are not interfered with by any one. The grasses 
on the island are rich and luxuriant, the natural water- 
ing places numerous, and the configuration of the sur- 
face rough and varied enough to suit the desires of the 
buffaloes. The animals seem to do well there, and 
during the present year four calves were born. 



Census or tbe Unemployed In America. 

A special report on the statistics of occupations has 
been made by Carroll D. Wright, of the Census Bureau, 
which throws some light upon the number of the un- 
employed in the country during an ordinarily prosper- 
ous year. The report shows that "There were 22,735,661 
persons ten years of age and over who were engaged 
in gainful occupations in 1890, of whom 18,821,090 were 
males and 3,914,571 were females, and that of these 
3,013,117 males and 510,613 females, or a total of 
3,523,730 persons, were unemployed at their principal 
occupations during some part of the census year ending 
May 31, 1890. Of the whole number of persons so un- 
employed, 1,818,865 were unemployed from one to 
three months, 1,368,418 from four to six months, and 
336,447 from seven to twelve months, which is equiva- 
lent to, approximately, 1,139,672 persons unemployed 
at their principal occupations for the entire twelve 
months, and this number would represent 5 "01 per 
cent of the total number of persons engaged in gain- 
ful occupations in 1890. Divided as to sex, the ap- 
proximate number of males unemployed at their prin- 
cipal occupation for the entire census year was 972,000, 
representing 5"16 per cent of the whole number of males 
at work, while the approximate number of females un- 
employed at their principal occupation during the same 
period was 167,672, representing 4"28 per cent of the 
whole number of females at work." 



Movement ot Nlcaragnan Trade. 

IMPORTS. 



1889. 

From the United States $141,385 

Germany 8.769 

Great Britain 42,197 

France 13,807 



1892. 


1895. 


$135,357 


$79,033 


15,536 


36,645 



5,434 



7,183 



EXPORTS. 

1892. 1895. 

To the United States $426,035 $214,404 

Germany 20,102 203,202 

GreatBritain 114,673 52,881 

France 15,492 31,010 

The United States still occupy the first position among 
the nations with which Nicaragua trades, but Germany 
has made great gains, while the others have been los- 
ing, with the exception of France, who has doubled 
her imports from Nicaragua in three years. — Uhland's 
Wochenschrift. 
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THE TIMBEB DBY DOCKS AT THE BEOOKLYN 
NAVY YAED. 

As we go to press the last few yards of excavation are 
being taken out preparatory to opening the great timber 
dry dock at the Brooklyn Navy Yard, known as No. 3, 
to the river, and by the time this issue is in the hands 
of our readers the dock will be completed and ready for 
the entrance of warships. In its general construction 
it is similar to No. 2, a timber dock lying parallel with 
it which was opened a few years 
ago ; but its capacity, as will be 
seen from the accompanying table, 
is considerably greater. 



at the long, easy sweep of the lines of this ship as shown 
in the illustration, remembering the fact that within 
her hull are engines and boilers of 21,500 horse power, 
to understand how this phenomenal speed was main- 
tained on a four hours' trial. 

Before entering into the detailed description of the 
new dock No. 3, it will be well to refer to the sensa- 
tional rumors which have appeared in the daily press 
to the effect that the dock is several inches shallower 
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In some of its dimensions the new 
dock is the largest of its kind in the 
United States, its nearest competi- 
tor being the great Port Orchard 
dry dock on Puget Sound, an illus- 
trated description of which appear- 
ed in the Scientific American of 
October 3, 1896. The latter dock is 
5 feet longer and has 1 foot greater 
depth of water on the sill, but it is 
not so wide. These two docks are 
among the largest in the world, and 
they are likely to meet all the needs 
of our navy and merchant marine 
for many years to come. The use 
of timber for dry dock construction 
is comparatively modern, all the 
earlier docks having been built 
of stone. The first timber docks 
in the United States were constructed over forty 
years ago, and experience has shown that they are 
thoroughly reliable. It is true that in those waters 
which are infested with the teredo the entrances are 
liable to be eaten away ; but the difficulty can be over- 
come by building these parts of masonry or concrete. 
There are advantages of increased light and working 
space in a timber dock, due to the easier slope of the 
aide walls ; but the main advantage lies in the rapidity 
with which it can be constructed and the fact that it is 
much cheaper to build. This is shown by a comparison 
of this dock with the stone dry dock at Mare Island, 
San Francisco. The new dock will have cost about 
$600,000, whereas the stone dock at Mare Island cost 
about $3,000,000 complete, although it is over 140 feet 
shorter and the depth and width are smaller in pro- 
portion. 

The illustrations which accompany this article will 
give a clear impression of the construction of these dry 
docks and the manner in which a warship is carried 
upon the keel blocks and shored up by struts which 
rest upon the altars and are wedged snugly against the 
hull. One of the 
views shows the 
cruiser Columbia 
entering dock No. 
2, the caisson gate 
having been float- 
ed away from the 
entrance, as will 
be explained later. 
Two other cuts 

a bow and 

view of the 

ship in the 

after the 
has been 
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on the sill a!id shorter in total length than the contract 
calls for. If the dock is a few inches short in a length 
of nearly seven hundred feet, it is a small matter ; but 
if the available depth of water on the sill is four inches 
less than was designed, it is a matter of most serious 
moment. By reference to the two drawings showing 
the work as first designed and as now built, it will be 
seen that it was at first intended to have a depth of 29 
feet 4 inches over the outer sill and 28 feet over the 
inner sill. Before the contract was let it was decided 
that the 12 by 16 inch timber which forms the outer 
edge of the sill and takes the thrust of the caisson gate 
was not deep enough, and its depth was increased to 16 
inches. The difference — 4 inches — was deducted from 
the total depth, leaving it 29 feet in place of 29 feet 4 
inches. 

This change did not affect the capacity of the en- 
trance, as this was determined by the inner sill, which 
was now one foot higher than the outer sill. It was 
subsequently arranged to lower the inner sill one foot, 
as shown in the plan, thereby giving a clear depth 
over both sills of 29 feet, or one foot more instead of 



show 
stern 
same 
dock 
water 
pumped out. It 
will be remember- 
ed that the Col- 
umbia and her 
sister ship the 
Minneapolis are 
the two fastest 
cruisers of their 
size (7,475 tons) 
afloat to-day, the 
former having a 
record of 22 - 8 
knots per hour 
and the latter 
having slightly 
over 23 knots to 
her credit. They 
are also remarka- 
ble for their ar- 
rangement of tri- 
ple screws. It only 
requires a glance 
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four inches less than the original design. The value of 
this additional foot of depth is incalculable. It would 
mean that in time of war a crippled and sinking ship 
would have just that much better chance of crawling 
into dock before she sank. It is true the present sills 
are one foot lower than the top keel blocks ; but these 
could be removed and working space could be obtained 
by taking up the planking on the floor of the dock — 
an expedient which could easily be carried out and 
would give 15 inches more head 
room. As regards the shortage of 
20 inches in the length, it may be 
said that since the work was begun 
the dock has been lengthened 70 
feet and has been moved bodily in- 
shore 64 feet. The piling upon 
which the structure is built is spaced 
4 feet apart longitudinally. The 
present difference in length is caus- 
ed by the fact that, when the dock 
was lengthened, it was built to an 
even multiple of 4 feet. 

The plan of the dock approxi- 
mates to the form of a ship, the 
sides tapering toward the ends and 
sloping toward the floor. The inner 
end is formed by a transverse wall 
which has the same slope as the 
side walls and the outer end is 
closed by a hollow steel caisson of 
a general boatlike form, whose keel 
and stems conform exactly to the 
cross section of the dock entrance 
and fit against a bottom sill and 
side abutments, a watertight joint 
being secured by means of a rubber 
gasket. The problem in building 
such a dock is to provide a deep, 
watertight basin which shall be 
able to withstand the pressure of 
the water when it is full, and to 
carry the concentrated weight of the 
ship and prevent seepage of water 
from without when it is empty. 
The floor of the dock, which is 626 feet 8 inches long 
by 64 feet 4 inches wide, is carried upon 12 inch spruce 
piles 45 to 50 feet long. They are spaced 4 feet be- 
tween centers except beneath the keelway, where eight 
piles are driven close together to take the enormous 
weight which is concentrated on the keel of the ship. 
After the piles had been cut off to the same level they 
were capped with 12 X 12 inch longitudinal timbers, 
drift-bolted to the piles, and above these over each row 
of piles are lateral timbers extending across the full 
width of the floor. Above this is laid the floor of 3 inch 
planking. To render the floor watertight a complete 
bed of concrete 4 feet thick is laid beneath it, 
its surface being level with the top of the longitudi- 
nal piles. Within the concrete is formed a system of 
drains leading to the pump well. To render the floor 
thoroughly secure against leakage, a complete wall of 
sheet piling formed of 8 X 12 timbers, tongued and 
grooved, was driven entirely around the outer edge of 
the floor. This extends 35 feet below the floor level, and 
the concrete beneath the floor is finished off carefully 
against it. The sloping side walls are carried upon 

brace piles which 
are driven 6J£ feet 
from center to 
center laterally, 
and 4 feet be- 
tween centers 
longitudinally. 
Securely notched 
and drifted to 
these are the slop- 
ing timbers form- 
ing the altar sup- 
ports, which butt 
at their lower end 
against the trans- 
verse floor tim- 
bers before men- 
tioned. Directly 
upon these are 
bolted the 8 X 13 
inch stringers 
■which form the 
" altars,'' as the 
steps of the side 
walls are termed. 
To prevent leak- 
age through the 
side walls, over 3 
feet of puddled 
clay are carefully 
tamped in around 
the piles and up 
to the underside 
of the altars. 
Back of the cop- 
ing there are 
driven five rows 
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of coping piles, and 26 feet back from the coping of the 
side walls is driven a second wall of sheet piling. This 
extends 50 feet below grade, and completely encircles 
the dock, the bottom edge of this outer wall being 15 
feet below the dock floor. This is done to prevent 
seepage of water through the side walls, and it is 
assisted in this by several transverse walls of sheet 
piling. 

That this work has been well done is proved by the 
fact that the leakage into 
the dock was only 3 inches 
in twenty-four hours. This 
leakage was due to the 
fact that the trench for the 
suction pipe was open for 
alterations, and when this 
trench is closed the dock 
will be perfectly dry. 

The methods adopted by 
the contractors, T. & A. 
Walsh, of New York, in 
excavating this great dock 
were entirely novel, and 
are of considerable inter- 
est. Excavation was be- 
gun at the inshore end, 
and the work of excavat- 
ing and pile driving was 
carried out in sections. 
As each section was being 
excavated it was inclosed 
by sheet piling and flooded 
with water. This enabled 
floating pile drivers and 
excavators to be used, and 
the trouble and expense of 
continually shifting the 
land pile drivers avoided. 
After a section had been 
excavated and the piles 
driven, it was pumped out 
and finished off, the plant 
being moved to a new sec- 
tion. 

The steel caisson which 
forms the gate to the dock 
is of special interest. It is 
the largest in the world, ex- 
ceeding that at the en- 
trance to Puget Sound 

dock. It is shaped like a double-ended boat, its length 
on deck being 108 feet 8 inches; depth, keel to deck, 35 feet 
4 inches ; length on keel, 71 feet 1% inches; and great- 
est breadth, 25 feet. The keel is 24 inches wide by 17 
inches deep, and on each side of it and on each side of 
stems are strips of plank, to which are fastened rubber 
gaskets 1J£ inches thick by 6 inches wide. These bear 
against the side abutments and the bottom sill, and 
under the enormous pressure of the water make a tight 
joint. The framing consists of 4 X 4 inch angles, 
spaced 2 feet apart, and the plating varies from % 
inch at the garboards to % inch at the sheer strake. 

The caisson is strengthened by longitudinal string- 
ers from 20 to 24 inches deep, which are riveted 
to the frames. Twelve feet above the keel is the 
lower deck, which consists of 8 inch deck beams, 
riveted to every other frame, and tied together by 
longitudinal stringers of % by 24 inch plate. Each 
beam is tied to the bottom framing by three 3 inch 
stanchions. Twelve feet above the lower deck 
is the main deck, which is the one shown in 
our accompanying view of the interior of the 
caisson. It is covered with plating % inch and 
% inch thick. Above this is a top deck of 
wood, which is level with the coping of the 
dock. ; 

In the bottom are placed 200 tons of concrete i 

ballast, to give the caisson stability when it is 
floated away from the abutments. The space 
below the main deck is utilized for water bal- 
last which is taken in for regultaing the 
draught. Water is admitted by two 16 inch gate 
valves, one at each end of 
the caisson, and it is re- 
moved by the 12 inch cen- 
trifugal pump seen in the 
engraving of the interior. 
The donkey engine in the 

center of the deck operates , 

a capstan on the upper 
deck which serves for 
warping the gate into po- 
sition. 

Arranged down the cen- 
ter of the deck are twelve 
hand wheels which operate 
as many large gate valves 
for admitting water to the 
dock when a vessel is ready 
to leave. The valves are 
placed midway in a dozen 
pipes, which pass clear 
through the caisson. They 



are in two rows, the lower pipes being 24 inches and the 
upper row 20 inches in diameter. The large tank seen 
in the foreground holds 20,000 gallons of fresh water for 
the boiler, which is located on the main deck. The 
caisson was built by T. S. Marvel & Company, of New- 
burg, N. Y. 

The pumping machinery for emptying the dock is 
located in a building near the dock entrance. It was 
put in when dock No. 2 was built and will now be doing 



are indebted for our particulars to the courtesy of Mr. 
C. M. Bird, the engineer for the contractors. 
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double duty. It consists of two 42 inch centrifugal 
pumps driven by two vertical engines with cylinders 28 
inch diameter by 24 inch stroke. The plant was built 
by the Southwark Foundry and Machine Company, of 
Philadelphia, and the pumps have shown a service 
capacity of 95,000 gallons per minute. There is also a 
15 inch pump with a capacity of 7,000 gallons per minute 
for drainage. 

The figures of the total quantities are necessarily 
large for a dock of this size. They are as follows : 

Twelve inch spruce piles 18,000 

Twelve inch oak piles 290 

Yellow pine timber 2,893,446 B. M. 

White pinetimber 115,000 " 

Oak timber 128,000 " 

Screw bolts and drift bolts 657,000 pounds. 

Cast iron suction pipe 290,000 " 

Barrels of cement 8,600 

The total cost of the dock including the track around 
the coping and pile foundation] was about $600,000. We 



A Rope from the Ocean. 
The largest marine plant, and probably one of the 
highest plants known on this globe, is a gigantic 
seaweed, the nereocystis, the stem of which has been 
found to grow as much as 300 feet long, says the Min- 
ing and Scientific Press. It was first discovered not 

far from the Alaskan coast, 
but has since been found 
floating in various parts of 
the Pacific Ocean along the 
American and Asiatic 
shores. This seaweed grows, 
in a very curious manner. 
Large quantities of it are 
found at a little distance 
from shore, and at depths 
not exceeding 300 feet. On 
loamy bottom large thick- 
ets of this plant take root, 
and a stem of the thick- 
ness of ordinary cord grows 
upward. At its top there 
is a pear-shaped balloon, 
which grows with the stem, 
and when it reaches the 
surface of the water it often 
measures 6 feet and more 
in length, with a diameter 
of 4 feet 6 inches. This 
balloon has, of course, an 
upward tendency, and 
keeps the stem growing 
until it floats on the sur- 
face of the water. From 
the top of this balloon a 
large tuft of strong, thick, 
spade-like leaves grows 
out, which originally are 
not more than 2 feet long, 
and which grow and split 
until from the balloon a 
rose-like growth of from 
50 to 65 feet in diameter 
covers the water. This 
gigantic weed grows in 
such quantities that near 
the shore large meadow- 
like islands are formed, which impede navigation. The 
natives of the Aleutian Islands make manifold usage 
of this plant. From the strong dried stems they make 
rope 250 feet and more long, while balloons of this 
weed furnish them with large vessels after they are 
dried, the smaller ones being used in their boats to 
bail out water. The long leaves, after being dried, 
are cut into narrow strips and used for wickerwork, 
the making of baskets and similar furniture. 
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minerals In Servla. 

According to the Revue d'Orient, Servia is rich in 
mineral products. Gold is found in a pure state in the 
beds of some rivers, such as Thenarcka, Pek, Timok, 
Rasina and Poustarek, streams in the neighborhood of 
Pirot. All the mineral districts of Servia contain sil- 
ver in a greater or less proportion, in lead, arsenic, 
manganese, zinc and copper. Quicksilver is found 
chiefly in quartz and serpentine, the chief vein being 
near the village of Ripany. There is a little 
copper almost everywhere, but chiefly near Po- 
jarevatz and Valievo. The antimony is good, 
and is found in the provinces of Belgrade and 
Valievo. Zinc exists in all the mineral districts 
most frequently mixed with sulphur. Nickel 
is also found, but in small quantities, mixed 
with quicksilver. Chrome has been discovered 
in serpentine, and the government works a 
mine of iron chrome near Valievo, of which 
great things are predicted. Coal is met with 
in nearly all tertiary formations of the king- 
dom, and all the Servian coal fields have by 
no means been yet ex- 
plored ; there are very few 
parts where researches 
have not brought new beds 
to light. Hitherto the best 
coal has been found at 
Verkachanka, between the 
Pek and the Timok. This 
is coal of excellent quality, 
in seams four to sixteen 
meters thick. The mine 
is connected with the Dan- 
ube by a railway. 
m> » ■» 
A memorial statue to 
Dr. Parke, who was the 
surgeon of Stanley's expe- 
dition in Africa, has been 
erected at the south side 
of Leinster Lawn in Dub- 
lin. 
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A NEW HOUSE BICYCLE. 
Is the use of the bicycle, which is now so general, an 
excellent thing, as some people claim ? Or must we see 
therein a deplorable habit capable of distorting the 
limbs and spine of children through a vicious attitude, 
and of causing in woman certain local symptoms of a 
serious nature, due in great part to the incessant vibra- 
tion that occurs even in the most perfect machines ? 
Our conclusion will be brief. The healthiest exercise 
becomes injurious and dangerous by abuse. Open air 
sports are the dispensers of health, but on the essen- 
tial condition that they be practiced with moderation. 
Muscular exercise carried to a feeling of slight lassitude 
in a healthy man quickens the elimination of the spe- 
cial toxines due to cerebral superactivity. Rational 
cycling, like hunting and horseback riding, is thus a 
genuine repose for men who lead a sedentary life. It 
excites the general phenomena of nutrition and quick- 
ens the destructive assimilation and consequently the 
incessant repair of our cells. It is entirely different 
with jading. Muscular exercise carried to fatigue is 
dangerous and injurious to the highest degree. In fact, 
jading causes such a hyperproduction of the toxic pro- 
perties of destructive assimilation that the organic 
poisons accumulate, since the normal excretions are 
powerless to throw them off. 

The intelligence of the jaded becomes enfeebled in 
the long run, the individuality disappears, and the 
man, trained in every sense of the word, is no longer 
anything but a machine, worthy of but little interest at 
an epoch in which machines and electricity are loading 
us down with so many wonderful instruments. 

We can therefore counsel the use of the bicycle with 
moderation only, and to a degree in which it is a relax- 
ation to a man who is habitually submitted to assiduous 
cerebral work. Woman will also derive benefit from 
such exercise if she does not allow herself to be trained 
for contests of speed and records of distance, which she 
will very quickly pay for with her beauty, shape and 
health. Rational and methodical cycling is likewise a 
great pleasure to many men of a certain age. 

It permits them to maintain the dexterity and vigor 
of their muscles and the liberty of their joints. 

Bicycle exercise has naturally led manufacturers to 
get up house apparatus analogous to home gymnastic 
apparatus, but provided with pedals and the same 
saddle that is used on the bicycle. 

How fortunate it is that racers have the power of 
training themselves at home, and, at the foot of their 
bed, to pedal from 30 to 00 miles, to climb ascents and 
to exercise their muscles by means of a brake. It was 
with this object in view that was constructed, after 
other apparatus now abandoned, the veloroom, which 
a few years ago was presented as the type of the house 
bicycle. This is an excellent training apparatus ; but 
is it adapted to the sick, to convalescents, to weak per- 
sons, to rheumatics, and to the gouty, whose joints 
are swollen and painful for weeks at a time ? Experi- 
ment very quickly answered this question. The use of 
this apparatus, which necessitates a real muscular 
stress, could not be tolerated by the very susceptible 
tissues of the gouty, scarcely ever an acute attack. 
It was after personally experiencing the grave incon- 
veniences of an exaggerated exercise, in the course of 
a convalescence from an attack of rheumatism, and 
after trying upon himself the advantages and disad- 
vantages of the veloroom, that a person of great intel- 
ligence soon found that every effort, however slight, 
occasioned a return of his articular pains — a real ag- 
gravation. 

The motion itself seemed to be beneficial, but the 
stress necessary to put the apparatus in action could 
not be tolerated for more than a minute or two. Was 
it not possible to devise a home apparatus that should 
be truly practical and capable of taking the place of 
those wonderful Swedish gymnastic apparatus that 
every one may see at the Imperial Baths of Carlsbad ? 
The new apparatus that we have just examined, and 
that is constructed by the person just alluded to, is a 
great improvement upon everything that has been 
devised up to the present for the same purpose. It is 
simple, inexpensive, demands no appreciable expendi- 
ture of muscular strength from convalescents, and 
permits those who wish to get rid of fat to take a 
sweat or a daily spin with windows wide open. This 
machine, called by its inventor the "Hygienique," is 
therefore in every respect a medical apparatus that 
does awaj 7 with all danger of jading. 

But what makes it perfect is, before all else, its extreme 
simplicity. The Hygienique, in fact, is composed essen- 
tially of a saddle of variable shape and height and of 
sprockets connected by a chain with a double crank 
carrying a brake. Its rolling should be perfect. Such 
is the apparatus which permits any one, well or con- 
valescent, to pedal at home without any effort and 
without fatigue if he desires to take a little exercise in 
bad weather, or else to give motion to joints made stiff 
by a recent attack of gout or rheumatism. The return 
of strength and mobility soon permits of increasing the 
length of the exercise and, through the motion of the 
arms and legs, of obtaining a moderate and salutary 
sweat. 
The hands that hold the double crank can, in fact, 



either simply follow the motion of the feet or cause the 
motion thereof, the legs remaining passive, or else ob- 
tain a great muscular output from the latter through a 
contrary stress. 

This apparatus is therefore destined to render the 
greatest services to those who may have need of a 
moderate daily exercise. 

What is there better for reducing flesh, if it is impos- 
sible to take a spin every day after a meal, than to 
pedal for a half hour or an hour at home without 
excessive fatigue and protected against rain and snow ? 
Open the window, and you will be in the open air. A 
gouty or a rheumatic person can thus, every day in the 
year, take all the exercise that is necessary to keep his 
momentarily anchylosed joints in condition, and 
through sudation prevent a recurrence of those acute 
crises that are so justly dreaded. 

The common action of the arms and legs permits an 
active person, in being his own brake, to proportion 
the strength that he wishes to exert. Even those who 
wish to combat obesity ought to know by experience 
how injurious jading is to them, and what profit, on 
the contrary, they can derive from a regular regimen 
and a daily muscular exercise after every meal. 

The apparatus just described permits any one to 
effect, at home and in bad weather, such cures as are 




A NEW HOUSE BICYCLE. 

usually due to out of door exercise. We therefore be- 
lieve it destined to give physical vigor and youth to a 
host of persons of all ages. — La Nature. 
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NOTES AND SKETCHES AT THE ANNUAL BICYCLE 
SHOW, NEW YOEK CITY. 

Riders of the wheel whose experience dates back to 
the early eighties will remember that the first ball 
bearings were provided with an annular separator 
which prevented contact between adjoining balls. In 
course of time this device was discarded, and the races 
were filled up with balls whose adjacent surfaces were 
free to touch one another. This contact, unlike that 
between the balls and the cones, is not a rolling but a 
rubbing contact, the adjacent surfaces of the balls 
moving in contrary directions, and it must develop a 
certain amount of friction, which will increase in pro- 
portion to the pressure upon the bearing. In a few of 
the machines at the show the old time separator has 
made its appearance. The Sartus hub, shown by G. 
E. Strauss, of New York City, is provided with a re- 
tainer which rotates with the balls and keeps them 
from frictional contact. The Comet cycles are fitted 
throughout with a three-ball bearing, shown in Fig. 1, 
which is provided with a separator, the pockets being 
equidistant around its periphery. The separation of 
the balls, however, is not the chief point aimed at in 
this construction. Mr. F. L. Howe, the inventor, 
claims that just three balls are necessary to give an 
even distribution of pressure at all periods of the revo- 
lution, and that this will be secured, even if the balls 
vary in size. The bearing is designed broadly upon 
the principle by which a three-legged stool will take a 
stable bearing when one with four legs will not. The 
machine fitted with these bearings appears to run with 
remarkable smoothness and silence. 

A notable device for reducing friction in the bearings 
is that adopted by the manufacturers of the Racycle 
machine, Fig. 6, who seek to lessen the pressure upon 
the crank-hanger balls by placing the bearings outside 
the sprocket and about the same distance apart as the 
crank centers. In the Racycle the bearings are 3^ 
inches apart as against about 2)^ inches in the other 
machines. The increased width is obtained by enlarg- 
ing and dishing out the hubs of the cranks and extend- 
ing the barrel of the crank hanger within them. It 



is claimed that on the principles of the lever the pres- 
sure transmitted to the bearings through the joint 
action of the cranks and the sprocket is less the farther 
the bearings are removed from the center of the crank 
hanger. The increased distance between the bearings 
enables a narrow tread to be used, and the Miami Cycle 
and Manufacturing Company, of Middletown, Ohio, 
show a Racycle machine with the exceptionally narrow 
tread of Z% inches. 

A fine exhibit of non-splitable built-up rims is shown 
by the Keene Wood Rim Company. The rim, Figs. 2 
and 3, is built up of five layers of wood. The two outer 
layers and the center layer have their grain running in 
the length of the rim, and the grain of the two inter- 
mediate layers runs across the rim, the whole material 
being specially prepared so that it will absorb the glue 
freely and form a thoroughly compact piece. The al- 
ternation in the direction of the grain serves effectually 
to prevent warping and splitting, and the value of the 
device is shown by several short lengths of rim which 
are exhibited with half a dozen six inch wire nails 
driven through thein an inch apart. The outer and 
inner layers are usually of rock elm, with maple or 
birch for the inside longitudinal layer, and the two 
crosswise layers are of walnut or birch. The tendency 
of the upsetting is to cause the ends of the joint to open, 
and to prevent this the form of joint shown in the 
cut is adopted. A diagonal saw tooth lap joint is made, 
and each tooth is curved in cross section to give a more 
intimate overlapping of the fibers. It is cut by special 
machinery, and the work is so perfectly done that when 
the ends are brought together and glued the point of 
contact is scarcely discernible. The design and work- 
manship are admirable and will commend themselves 
to the practical mechanic. The makers are old estab- 
lished furniture manufacturers and their experience has 
been used in turning out one of the most useful ex- 
hibits in this year's show. 

A pneumatic whistle, Fig. 5, the invention of a loco- 
motive engineer, is shown attached to the head of a 
bicycle. A small roller provided with an upwardly pro- 
jecting connecting rod is pivotally attached by means 
of a short lever to the crown of the front forks of a 
bicycle just above the tire. The roller is carried at the 
end of a vertical rod, and, when not in use, is held 
out of contact by a coil spring. Attached to the rod is 
a single acting air cylinder containing a plunger which 
is worked by the connecting rod above mentioned. 
The device is operated by pressing upon the button at 
the top of the rod, thereby forcing the roller in contact 
with the front tire, when the air is forced through the 
curved pipe and down through the whistle, which is of 
the ordinary steam whistle type. By varying the pres- 
sure the note may be made intermittent or loud and 
continuous. It is shown by the Leibe, Hall & Droege 
Company, of Newark, New Jersey. 

The Circle Cycle Company, of New York, shows the 
greatest novelty in frames, the diamond being 
replaced by a complete circle of tubing, Fig. 7. 
The method of making the joints is peculiar, and it is 
claimed that a stronger and more reliable construction 
is secured than is possible with the common drop 
forgings and brazed joints. The ends of the tubing are 
brought together and the larger tube of the joint piece 
is slipped over it and double pinned. Plugs are 
inserted each side of the joint and a molten aluminum 
alloy is run in. The connections with the head, post, 
and crank hanger are made of the same alloy, and it is 
claimed that a lighter and specially strong and tough 
frame is the result, the ladies' wheel for the road 
weighing only 21 pounds. 

The Saturnalia bicycle, Fig. 10, shown by Crittenden 
& Rollo, New York, is provided with an interchange- 
able gear in the form of four sprockets — two on the 
crank axle and two on the rear axle. The larger 
sprocket on the crank axle is in alignment with the 
smaller sprocket on the rear axle and vice versa. To 
change the gear the chain is shifted from one pair of 
sprockets to the other, the change being made, of 
course, when the machine is at rest. 

Electricity is brought into the service of the wheel- 
man by the Acme Electric Light Company, which 
shows a compact and beautifully finished electric lamp, 
Fig. 4, which is claimed to be the only absolutely dry 
battery lamp of its kind. The body of the lamp contains 
a charge of four cells, sufficient to run the lamp for from 
10 to 14 hours. The recharge of four cells is put up in 
a cardboard case, and can be slipped bodily into the 
lamp when the other is withdrawn. Attached to the 
front face of the body is a cornucopia reflector, into the 
base of which is screwed the small incandescent bulb, 
connection with the battery being made when the 
bulb is screwed home. The front of the reflector is 
closed by a hinged glass; the effective power of the 
light and reflector is rated at three candle power. The 
body of the lamp is provided with a hinged cover 
in which is a switch for regulating the volume of the 
light. 

The greatest novelty in lamps is shown by the Wiz- 
ard Manufacturing Company of Chicagoand New York, 
who exhibited the Wizard gas lamp, Figs. 8 and 9. It 
looks like the very refinement of ingenuity that a bicy- 
clist should carry his own gas-making plant with him 
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on the wheel, yet this is what this lamp involves, the 
acetylene gas being produced by the dropping of water 
from an upper tank in the lamp upon a block of cal- 
cium carbide contained in a gas-generating compart- 
ment below. By reference to Fig. 8, which is a sectional 
view of the lower half of the lamp, it will be seen that 
the metal case is divided by a horizontal plate into two 
compartments, the upper one being filled with water by 
means of one of the vertical tubes seen at the back of 
the lamp, the lower one containing the block of car- 
bide. Water is allowed to drop upon the carbide by 
shifting over the small lever on the top of the tank, 



Washington Railway Terminals. 

There are good grounds for believing that several 
million dollars will be spent by the railroad companies 
entering Washington in improvements within the next 
few years. At present, says the Manufacturer's Record, 
three different plans are being considered. One is by 
the Baltimore & Ohio Railroad Company for terminals, 
which will be either above or below the grades of the 
principal streets, and which will necessitate the con- 
struction of an extensive viaduct of masonry or steel 
and the probable enlargement of its present depot. A 
bill is now pending in Congress providing for a new 



stood that the several railroad companies which now 
use the Pennsylvania depot will be interested, and that 
it will be a union station for the Southern, the Chesa- 
peake & Ohio, possibly the Atlantic Coast Line, and 
the Norfolk & Western, as well as the Pennsylvania 
lines. 



Tests for Government Crockery Ware. 

The United States government tests of crockery 
ware, as required by Philadelphia depot of the quarter- 
master's department, Schuylkill Arsenal, Major 
Charles W. Williams, quartermaster, U. S. A., is boil- 
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which controls a valve in the bottom of the tank. 
The gas is led to the pinhole burner by a vertical pipe 
passing through the tank, the size of the jet being re- 
gulated by a thumb screw. A safety valve opens from 
the gas chamber into a vertical pipe at the back of the 
machine. The light may be varied from a small bead 
just discernible to a % inch flame. If water is fed at the 
rate of four drops per minute, the lamp will burn for ten 
hours. It is recharged by inserting a fresh block of 
carbide. Apparently the light cannot be jarred out, 
the exhibitor dropping it on the floor and giving it 
other rough usage to show its good " staying " qualities. 
We defer to a future issue further mention of other nov- 
elties observed at this comprehensive show. 



system of terminals for the Pennsylvania Railroad 
Company, by which the tracks of the system are to be 
depressed from a point in the suburbs to the present 
depot. The bill also provides for the construction of a 
new bridge across the Potomac River in place of the 
present wooden structure. It is understood this 
measure is not favored by the railroad company, but 
that it is considering a plan for a union station, 
which will be a very elaborate affair, and which will be 
located in a different part of the city from the pre- 
sent depot. To construct this building and the neces- 
sary tracks leading to it, it is understood, will require 
an outlay of several million dollars. While no details 
of the plan have been made public as yet, it is under- 



ing from ten to fifteen minutes and then being trans- 
ferred to water at as near the freezing point as can be 
obtained. The crockery must not craze nor crack in 
this test. For tumblers they are placed in water at 
about 198-4° for one minute, and then transferred to 
water at 42-44° Fah. If they crack under this test, 
they are rejected. 

Notice to Subscribers. 

In the case of all new subscriptions to the Scientific 
American as they are hereafter received at this office, 
the paper will be sent beginning with the date of re- 
ceipt of order, unless the subscriber otherwise spe- 
cifies. 
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KECENTLY PATENTED INVENTIONS. 
Engineering. 

Steam Scraper.— John Austin, San 

Francisco, Cal. From a drum forming a part of a hoist- 
ing machine, according to this improvement, a cable ex- 
tends around a sheave anchored at a suitable distance in 
advance of the scraper, with which it is connected by a 
pulling line, a cable from a second drum on the same 
machine passing around a sheave to the rear of the 
scraper, and being connected therewith by a hold-back 
line. The latter line is connected with a dumping line, 
arranged in connection with a gear shaft, pinion, and 
crank in a frame at the rear of the scoop, whereby the 
dumping line may be made slack or taut, as desired, to 
insure the tilting and dumping of the scoop whenever re- 
quired, but always preventing the upsetting of the scoop 
while it is being filled. 



Railway Appliances. 

Car Fender.— Edmund West, San 

Francisco, Cal. This inventor has devised a spring- 
controlled rocking fender, with hinged and spring con- 
trolled wings at each side of the back member of the 
fender, there being a keeper carried by each of the wings 
and engaged by extensions from the bottom portions of 
the fender. The device provides a spring-like bed 
adapted to receive without injury a person caught in the 
path of a moving car, and wings or gates are arranged to 
automatically close over the fender and prevent the per. 
son from falling off. 

Replacing Derailed Gars.— James 

H. Mai one, New York City. To facilitate the moving 
back on the track of derailed trolley or horse cars, this 
inventor provides a sectional device which may be car- 
ried on the care, and with which the cars may be re- 
placed on the tracks by the power ordinarily employed 
to propel them. It comprises a body section having 
clamps adapted for attachment to a rail, a portion of the 
body extending beyond the side of the rail and having 
channels communicating with a main channel, while 
lateral rails or branches made in detachable sections are 
pivotally connected with the main section, each branch 
rail being capable of lateral movement and having a 
channel communicating with a collateral channel on the 
main section. 



Electrical. 

T R o L L E Y.— George L. Campbell, 

Shunk, Pa. To enable the trolley to more effectively re- 
tain its 'position with relation to the wire is the object 
sought by this patentee, whose invention provides that 
there shall be pivoted on the spindle on which the trol- 
ley wheel is mounted, in the fork at the upper end of the 
trolley pole, blocks carrying pivoted arms adapted to 
swing up at the sides of the wire, whereby the trolley 
will be kept continually in engagement therewith, the 
arms also freely swinging downward to permit the pass- 
ing of obstructions, such as insulators, cross braces, etc, 
The trolley pole is otherwise controlled as usual. 

Battery.— Walter S. Doe, Brooklyn, 
N. Y. To furnish sufficient electricity for bicycle lamps 
and similar uses, the compact battery described by this 
patent is arranged to be conveniently and easily recharged, 
and is made with fa number of perforated carbon cylin- 
ders and perforated hard rubber tubes occupying com* 
partments of a suitable casing, the tubes extending into 
an exciting fluid and being each adapted to receive a de- 
polarizing cartridge. The latter comprises an anode 
consisting of a zinc cylinder split longitudinally and 
adapted to receive a solid chemical, preferably made of 
fused nitrate of soda, the cartridge being readily inserted 
into each tube on removing a cap, and being of a length 
proportioned to the time the light is to be burned. When 
a cartridge is entirely dissolved it may be readily replaced 
by a new one, the exciting fluid in the battery lasting for 
a number of cartridges in each tube. 



Agricultural, 

Feeder for Hay Cutters.— Geor ere 

W. Bischof, Mallala, South Australia. To provide an au- 
tomatic continuous feed, adjustable to the capacity of the 
cutting apparatus of chaff-cutting machines, this inven- 
tor has arranged a driving mechanism in connection with 
a slotted table where two series of packers have a vertical 
and a back and forth motion, one series alternating with 
the other, while stop arms are movable through the slots 
of the table, above which are holding arms between the 
packers and stops, and an endless carrier moving in a 
receiving trough at the front end of the table. The ma- 
chine packs the loose hay into suitable condition to 
be delivered to the feed band, and sends it in a constant 
and well distributed stream to the feed rollers. 



Miscellaneous. 

Ice Tire for Bicycles.— Jefferson L. 

Atkinson and Leonard Branchaud, Potsdam, N. Y. A 
quickly applied or removed ice tire, for the prevention of 
the slipping of a bicycle wheel on ice, is made, accord- 
ing to this invention, of a narrow strip of leather whose 
outer surface is provided with a series of spurs or sbarp 
points, riveted in place. A narrow strip of sheet metal, 
curved to fit the outer curve of the tire, receives the 
shanks of the spurs, and the spur-studded belt, which is 
of a length proportionate to the circumference of the 
wheel, is attached thereto by short leather straps, there 
being at the ends of the belt a locking device. The belt 
is preferably secured upon the tire when the latter is de- 
flated, its inflation then firmly holding it in place. The 
belt is light, and may be easily carried upon the person, 
its attachment or removal taking but a very short time. 

Washing, Scouring and Drying 

Grain.— Milton T. Gihbs, Mayville, North Dakota. To 
facilitate the washing and rinsing of grain the desired 
number of times in such rapid succession that the ker- 
nels will not be soaked before drying, this inventor has 
devised a process of rapidly removing the water from the 
surface of the kernels by force, instead of by evapora- 
tion. The grain is first subjected while in motion to the 
action of jets of water, to loosen the impurities on the 
kernels, and is then moved upward and delivered by cen. 
trif ugal force against a sieve, where it is subjected to the 



action of an air blast, forcing the impurities through the 
sieve on which the grain rolls down for further scouring. 
A stationary screen or sieve is inclosed in a revoluble 
drum in which the grain is received at one end, a scraper 
removing the grain from the inner surface of the drum 
and guiding it to the sieve. 

Water Heater for Bath Tubs.— 

William Gunn, Indianapolis, Ind. For quickly heating 
water in a bath tub, a small heater is arranged at one end 
according to this invention, having a metal shell or cas- 
ing and end chambers, there being within the casing 
easily cleaned water tubes, below which is a perforated 
shell forming a gas burner, the device affording a large 
heating surface by which the water passed through the 
tubes may be quickly heated. The connections are such 
that the circulation is maintained by the hot water rising 
in the tub, and when the water is discharged from the 
tub it is also drained from the water tubes, thus prevent- 
ing damage by freezing. 

Door or Window Fastener.— John 

T. Nagle, Butte, Montana. This is a simple device which 
may be carried in the pocket and conveniently applied 
to fasten doors or windows, being readily removed when 
the door is to be opened or the window raised or 
lowered. It consists of a block in which slides a locking 
bar engaged by pawls carried by the block, there being 
at the outer end of the locking bar a foot with teeth 
which are brought into engagement with a door jamb by 
the closing of the door, or with one of the meeting rails 
of the sash in adjusting a window, the block being then 
moved and held in locking engagement with the bar by 
the pawls. 

Window Frame and Sash.— David 

W. Trotter. Butte, Montana. To make windows almost 
entirely dust and wind proof, and to dispense with inside 
stops and parting beads for the sash and frames, render- 
ing the sash also more readily removable than under the 
present system, the sash is, according to this invention, 
made with grooves in its side and bottom edges, and L- 
shaped yokes are fitted with their longer portions in the 
vertical grooves and their shorter portions in the hori- 
zontal bottom grooves, there being at the upper ex- 
tremity of each yoke a plate lying snugly against the 
upper edge of the sash, preventing the accidental down- 
ward movement of the yoke. The upper extremities of 
the yokes are extended above the sash, and each has a 
slot forming a hook adapted to carry a weight cord. 
With this improvement, a groove only is made in the 
vertical jambs of the window frame instead of the or- 
dinary sash grooves. 

Chair. — Harris W. Stern, Vincennes, 
Ind. This invention is for an improvement in chairs 
designed to be readily changed from a sitting to a re- 
clining position, or for use as a rocker, the several changes 
being easily made by a person sitting in the chair. The 
chair has a rocker body in which slides an adjustable 
foot rest, the rockers being held from movement by 
simple devices, while an upholstered seat is designed to 
be swung upwardly with relation to the rockers, as de- 
sired. Pivotally connected to the rear portion of the 
chair is an upholstered back, with the side bars of which 
the arms are pivotally connected at one end, their oppo- 
site ends having pivotal connection with arm braces ex- 
tending to the rockers. 

Automatic Wagon Brake.— Joseph 

S. Elliott, Eddy, Texas. This is a brake which sets 
itself by the movement of the wagon forward on the 
team as the wagon descends a grade, and is furnished 
with devices by which the action of the brake may be 
suspended while backing the team. The brake Betting 
rod or connection movable forward in setting the brake 
is provided with a bolt or projection, and a stop is mova- 
ble into position to engage the projection and limit the 
forward movement of the rod, the stop being moved by 
means of an operating cord which extends up within 
convenient reach of the driver. 

Attachment for Vehicle Brakes. 

—Joshua H. and W. W. Edwards, Stephenville, Texas. 
This is a device particularly applicable to brake levers 
placed on the bodies of vehicles to which extra side 
boards are attached, as for conveying cotton from the 
field to a gin, etc. It consists of two connected mem* 
hers, each terminating in a socket, one socket receiving 
the back lever and the other the front lever of the brake, 
and an extension handle is so attached that the brake 
levers may be operated as conveniently and as positively 
from a point high above the main body of the wagon as 
when the operator is on the wagon seat. 

Thill Coupling.— Bertus J. Yeager, 

Montague, Micb. For buggies and light vehicles, this 
inventor has devised a coupling by which the shaft may 
be readily attached or detached, and which obviates all 
rattling. In a suitable frame a clip supports in one side 
a bolt for the eye of the shaft, the free end of the bolt 
being adapted for engagement by a pivoted arm forming 
part of the frame and locked in place by a locking plate 
pivoted on the clip frame, this plate having a spring en- 
gaging the eye of the shaft. 

Negative Examiner and Camera 

Obscura.— William A. Eddy, Bayonne, N. J. This is a 
device for the use of photographers in the examination 
of negatives or lantern slides, and which may be readily 
changed to a camera obscura, the invention providing 
means whereby the n galive, whether wet or dry, may 
be minutely examined and a reflected light thrown on it 
or the slide to highly illuminate it. A reflector box is 
made with an apertured rear wall and inclined apertured 
support at its front end, a mirror at the bottom throwing 
the light entering through the rear aperture on an article 
placed on the support. A stationary closed section, on 
which slides an outwardly movable sight section, extends 
up in front of the inclined support. The article on the 
support may be illuminated in two ways, either directly 
or by reflection by the mirror, the light falling on the ar- 
ticle being regulated as desired in either case. 

Bobbin Thread Twister.— Edward 

C. Geretenberger, Brooklyn, N. Y. A twister adapted 
to rapidly and conveniently twist threads while filling a 
bobbin for sewing machines has been devised by this in- 
ventor, the invention consisting principally of a revolv- 
ing arm adapted to carry the spools, the threads from 
which are gathered by a fixed eye, a dtiving mechanism 
for the arm being engaged and driven by the twisted 



thread wound up by the bobbin. The operator may 
thus quickly twista number of threadsto form a stronger 
twisted thread for filling the bobbin of the shuttle, and 
the device is very simple and inexpensive. 

Safety Guard for Spring Locks.— 

Max B. Guenther, New York City. This guard consists 
of a plate adapted for attachment to a door jamb and 
having a flange to engage the stop bead of the jamb, the 
guard being adjustable on a keeper having a face plate 
whereby the device may be readily adapted to doors of 
different thicknesses. It will effectually prevent a knife, 
needle or similar implement being introduced between 
the door jamb and stop bead to open the latch. It may 
also be conveniently used in connection with the keeper 
Tor spring latches, preventing the opening of the latch 
by a knife or other instrument, even when an auger or 
similar tool is used to produce openings leading in the 
direction of the latch. 

Safety Razor.— Albert L. Silberstein, 

New York City. This device comprises a basket frame 
made of a single piece of sheet metal formed into a 
curved bottom and having at its front edge a bent-over 
flange to form a guard for the cutting edge of the blade. 
Secured to the back and extending forwardly and down- 
wardly in the frame are fiat springs, at the forward free 
ends of which are L shaped clips adapted to engage and 
press on the top of the blade, the clips yielding to bring 
their sides in firm contact with the ends of the blade. 
The razor blade may be conveniently inserted and se- 
curely held without danger of its cutting edge projecting 
too far beyond the guard. 

Shears or Scissors Sharpener.— 

Olof L. Stadig. Connors Station, Canada. On a small 
board or other suitable base, according to this invention, 
is held a flat grindstone, over which is an inclined guide- 
way made of bent wires, and the placing of the knife or 
scissors blade in the guideway insures the presentation 
of the cutting edge to the stone at the proper angle. A 
spring presses on the back of the blade to hold it down 
to the stone, upon which the operator moves the blade 
back and forth. The stone is preferably reversible, and 
has an oil face and an emery face, the latter for use 
when the shears are very dull. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

Machine Shop Arithmetic. A pocket 
book containing some of the prob- 
lems of every day shop life and the 
way in which they are solved. By 
Fred. H.Colvin and Walter Lee Che- 
ney. First edition. East Orange, 
N.J. : The Practical Publishing Com- 
pany. 1896. Pp. 88. Price 50 cents. 

This excellent little work covers a ground which, in its 
limitations, is somewhat new. It gives just enough of 
arithmetic to cover the cases arising in machine shop 
practice, such as calculating the gear of a lathe for cut- 
ting screws, squaring, cubing, extraction of roots and the 
like. The print, though small, is very clear. The little 
volume will form a most useful companion to the pro- 
fessional machinist, who wants to do more than merely 
guide the tools which he operates. We warmly recom- 
mend it also to the amateur machinist. 

An American Idyl. By the Countess 
Di Brazza (Cora Slocum). Boston : 
The Arena Publishing Company. 
Price $1.50. 

The accomplished author, who so gracefully bears the 
title and does honor to the station of a countess, has in 
this little prose poem interwoven a fabric of sentiment 
with vari-colored threads of science. The hero is a sci- 
entist visiting northern Mexico in the pursuit of studies an- 
thropological, zoological, geological, etc., and his assist- 
ant, the heroine, is a young Indian maiden. As together 
they try to collect data which may be of assistance in 
solving some of nature's mysteries, their mutual interest 
in each other becomes of far greater moment to both of 
them than the work itself. It is the old, old, but ever 
new story, narrated with a felicity of expression, an am- 
plitude of illustration, and a psychological insight into 
character, similar perhaps, though in such a widely dif- 
ferent field, to that shown by Corinne in her conversa- 
tions with Nevil, in the great work of Madame De Stael. 
The book also presents, in text and illustrations, a good 
deal of new and valuable information about the Pima 
Indians of Northern Mexico. 

The Dog. By u Stonehenge." Revised 
by George Armatage, MR. C.V.S. 
London and New York : Frederick 
Warne & Com pan y. Illustrated. 
Pp. 267. Price $1. 
The work of " Stonebenge," which has long formed a 
standard, is here enlarged, and much additional matter 
presented therewith, in compact form, and well adapted 
for use by all who would best serve their canine friends 
by good management when in health or their proper 
treatment in disease. To one who justly appreciates 
the high intelligence, the affection, the faithfulness, the 
companionability of a good dog, this book affords a most 
serviceable manual to assist in discovering and develop- 
ing his natural capabilities, increasing his sphere of use- 
fulness and enlarging his intrinsic worth. The engrav- 
ings are of the best, and some of them are faithful por- 
traits of celebrities. 

Jahrbuch der Deutschen Land- 
wirthschafts-Gesellschaft. Her- 
ausgegeben voui Directoriuiu. Band 
10. 1895. Berlin. Pp. xvii, 523. 
To agriculturists familiar with the German language 
this work will present a wonderful picture of the intellec- 
tual activity of the German farmer. In it are treated, 
with numerous illustrations, the many topics of industry 
that arise in German farm practice in the way of ma- 
chinery, fertilizers, and all methods and adjuncts of the 
agriculturist's art. The book is closely printed, there 
being no waste space, its upward of 700 pages containing 
a vast amount of t;xc on all sub jecte relating to farming. 
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Marine Iron Works. Chicago. Catalogue free. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mcby. Ober Lathe Co.,Cbagrin Falls.O. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach Co., Spring & Varick Sts., New York. 

Concrete Houses — cheaper than brick, superior to 
stone. " Ransome," 757 Monadnock Block, Chicago. 

Foreign Worrall Clutch Patents for sale outright or 
on royalty. Great success in United States. Address 
American Twist Drill Co., Laconia, N. H., U. S. A. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Muun & Co., publishers, 361 Broadway, N. Y. 

The facts and rules in Machine Shop Arithmetic are 
invaluable to any mechanic. They are all practical and 
will make any man worth more to his employer. You 
cannot hope to advance without this knowledge. Well 
bound, 50 cents, 2 cent stamps. Practical Publishing 
Company, 72 N. Maple A v., East Orange, N. J. 
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(7106) W. S. E. asks : 1. What are the 

ingredients used in the porous cups in Leclanche batteries? 
A. Good graphite with the dust sifted out and manga- 
nese dioxide, both of good quality, in about equal parts, 
or 4 parts graphite to 5 parts manganese. 2. Would the 
carbon pencils used in arc lights broken in small pieces 
do for filling, provided the copper is scraped off ? A. Not 
satisfactorily. 

(7107) E. C. H. asks: In the simple elec- 
tric motor described by G. M. Hopkins in Scientific 
American Supplement, No. 641, would not castings be 
as good, or better, than the iron wire and Russia iron, 
for the fields and armature? A. Castings would answer 
for the field core, but not for the armature core. The lat- 
ter should be laminated, and the more thoroughly, the 
better. 

(7108) H. J. B. writes : I have been 
contemplating the making of a Tesla-Thomson high fre- 
quency coil as described in Scientific American Sup- 
plement, No. 1087, but cannot get part to come out as de- 
scribed. The figures will notcheck. Will you help me out? 
1. A 2 inch iron pipe has an outside diameter of 2% inches, 
which, when insulated and wound with primary, give 
3 inches. You will notice the difference in description 
in paper. A. By 2 inch pipe the author means a pipe of 
2 inches external diameter— not what the gas and steam 
fitting trade term a 2 inch pipe. 2. There are 10 coils each 
\% inch with % inch insulation, but this lacks 3% inch of 
covering primary coil. What is to be done with the rest 
of primary coll ? Would you put in enough secondary 
coils to cover primary f A. By reading the article, you 
will see that each \% inch coil is taped. This taping so 
increases its length that ten such coils with the card- 
board insulation and a little allowance for lost space will 
fill the 16 inches pretty fully. 3. The secondary coil of 
transformer has an outside diameter of 6 inches, while 
inside diameter of secondary coil of high frequency coil 
is 8 inches. What is to be placed between coils}' Should 
not all coils be placed as close together as insulation 
(proper) will permit f A. Air fills the space —it is an air 
gap, designed to prevent perforation or jumping across 
of sparks. 4. Description does not state how thick 
last coil above is to be wound. Should it be to inside 
diameter of next coil 1 A. One layer of wire is prescribed. 
5. Should primary high frequency coil be wound with 4 
coils of 14 layers each No. 8 wire ? This would make a 
28 inch coil with proper insulation. Could not smaller 
wire be used on primary with fewer coils ? Would it not 
be better to have an odd number of layers, that wires 
might end on opposite ends of coil? How is an oil insu- 
lation used ? A. There are 14x4=56 turns of No. 8wire 
in primary coil of H. F. transformer. This wire is laid 
in one layer, four leads in parallel. No. 8 wire is 0128 
inchtbick; therefore, the wire alone represents0"128x56 
or 7 inches. The two turns of cord (p. 17378), the insula- 
tion and the looseness of winding make up the difference, 
An oil insulation may be used by immersing the coil in a 
tank of resin oil. We do not advise a departure from 
the proportions of the coil shown, unless an entirely new 
one is designed. 6. How large should this coil be when 
completed ? A. The drawings and text answer this 
question; a little over 12x18 inches. 

(7109) C. E. P. writes: Will you answer 
in your columns a few questions relative to the Thorn- 
son-Tesla coil, described in Supplement, No. 1087? I 
have just completed a Ruhmkorf coil, which gives a six 
inch spark from four pounds No. 36 on secondary. But 
as I have the fifty-two volt alternating current in my 
house, would prefer to uee it; and do not want to make 
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any mistake in constructing the apparatus. Have not 
missed a copy of the Scientific American or Supple- 
ment for four years, and consider it of more benefit to 
the workman, in the advancement of science, than all 
others, treating each subject as it does in common, every- 
day phrases. 1. The number pounds No. 31 on secondary 
high tension transformer. A. About % pound. 2. Is it 
necessary to insulate between each layer? A. There is 
only one layer. 3. Would there- be better results if wound 
in twenty sections? A. As there is only one layer, it can- 
not be wound in sections. 4. The diameter of paper 
cylinder, for secondary of high frequency coil, is eight 
inches, and of the primary twelve inches. Is more than 
one layer of No. 31 required? If not, is the space be- 
tween the primary and secondary an air space ? Or is 
it filled with some insulating medium ? A. See preced- 
ing query. 5. To what particular part of the machine 
does the statement apply "between wires of different po- 
larity, as an extra precaution, two layers of cord are 
wound 11 ? A. To the primary coil of H. F. transformer, 
Fig. 5. Four wires in parallel are wound in a spiral. 
The four lie close to each other and the two cords come 
in between their turns. Thus four wires come close 
together, then two cords, then four wires and so on. 6. 
In assembling, we take first the high tension primary, 
over it place the ten coils or secondary; next, over that 
place the secondary of the high frequency coil, and over 
all the primary of the same, or do we keep the high 
tension and high frequency coils apart, as two distinct 
apparatus, making connection with condenser as shown 
in diagram ? A. Mount as two distinct apparatus. 

(7110) H. B. asks : Will you please an- 
swer in the correspondents column the following ques- 
tions? 1. Kindly give me the receipt for the preparation 
used in photographing on enamel buttons. A For in- 
formation on enamel photography we refer you to articles 
in Scientific American, No. 19, vol. 71, also Supple- 
ment, Nos. 429 and 1039; price 10 cents each by mail. 
2. I am making the induction coil, described in Supple- 
ment No. 160, and want to know whether the same size 
spark and results can be obtained by using 2 pounds of 
No. 30 silk covered wire instead of No. 36- A. Not un- 
less you use the same length of wire, or about fifteen 
and one-half times the weight of the No. 36 wire. 3. 
When will the 1897 addition to " Experimental Science " 
be published, or is there none to be issued? A. The new 
revised and enlarged edition of "Experimental Science " 
contains a supplement of 120 pages and numerous illus- 
trations published in 1895. Price $4 by mail. No new 
supplement to it is in immediate contemplation. 4. How 
many lights can I get from a dynamo with four fields 
each 2% inches high wrapped with No. 12 wire and an 
H armature 2%xS inches with No. 20 wire, or what is 
the best size wire to use ? A. The armature capacity is 
3 to 3H amperes; the data given are insufficient for any- 
thing more than an approximation, but we do not think 
it would give more than two or three candle power. A 
laminated drum armature is preferable to the H arma- 
ture. 

(7111) S. R. says : Can you give me the 
recipe for cleaning gloves, kid and suede, in quantities ? 
A. Damp them slightly, stretch them gently over a 
wooden hand of appropriate size, and clean them with a 
sponge dipped in benzole, recently rectified oil of turpen- 
tine, or camphine. As soon as they are dry, withdraw 
them gently from the stretcher, and suspend them in a 
current of air for a few days, or until they cease to smell 
of the cleaning liquid used. Heat must be avoided. 
The cleaning liquid should be used liberally, and the first 
dirty portion should be sponged off with clean liquid. 
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Acid, metalodinorthooxyquinolinana sulfonic, A, 

Claus 576,49* 

Adhesive.C.M. Higgins 576,403 

Advertising device, fi. Green 576,266, 576,267 

Advertising device, electrical, L. Julig 576,129 

Air compressing device, Griffiths & Niedermayer. 576,364 
Air lock for caissons etc., R. 8. Gillespie. ...576,445, 576,446 
Alarm. See Electric circuit alarm. 

Automatic switch, J. P. Alexander 576,082 

Axle, wagon, M. Conrad 576,302 

Baby carrier, E L . Vanderburgh 576,292 

Bale tying mechanism, A. J . Ross 576,473 

Baling press, C. W. Drake 576,096 

Basket or crate, J. H. Fitch 576,188 

Battery, W. S. Doe 576,095 

Battery plate, T. A. Willard 576,178 

Bearing, ball, W. Meeker 576,134 

Bearing, ball, G. E. Strauss 576,500 

Bearing, bicycle ball, M. Patterson 576,147 

Bearing mechanism for converting reciprocatory 

into rotary motion, ball, C. M. Kimball 576,199 

Bedstead Btting, E. Culhan 576,396 

Bedstead rail Joint, metal, Newman & Bothwell. . 576,224 

Beer, etc., pressure device for, H. A. Braun 576,087 

Bell, bicycle, J. K.& K.Cole 576,257 

Bell, bicycle, N. T. Mills 576,137 

Belt and skirt fastener, G. p. Farmer 576,261 

Bicycle, G. W. Tallman 576,331 

Bicycle balancing frame, D.H. Valentine 576,385 

Bicycle indicating device, C. S. J-abonsh 576,525 

Bicycle saddle, M. F. Henderson 576,310 

Bicycle saddle, F. M. Hoyt 576,192 

Bicycle stand, C. R. Pengeld 576,351 

Bicycle support, Jerome & Brown 576,346 

Billiard cushion, pneumatic, W. E. Taft 576,238 

Block. See Building block. 

Block system , automatic, J . Shoecraf t 576,166 

Boiler. See Steam boiler. 

Boiler furnace, W. H. Pearce 576,470 

Boilers, heating apparatus for hot water, C. Jj. 

Holden 576,313 

Bookcover.Q. W. Sues 576,236 

Book, memorandum, 1. Moore 576,218 

Book rest, G. C. Gunn 576,113 

Bottle, antirefllling, C. Gilbert 576,263 

Bottle closure, H. Still 576,417 

Bottle, mucilage, H. M. Eaton 576,187 



Bottle, mucilage, C. M. Ratbbun 576,150 

Bottle, non-renllable, A. Metzler 576,410 

Bottle, non-renllable, D. R. Saunders 576,380 

Bottle or stand for mucilage or ink, W. E. Ayer . . 576,085 

Bottle stopper, W.J. Elsenhardt 576,1(M 

Bottle stopper fastening, W. J. Elsenhardt 576,101 

Box. See File box. 

Box stapling machine, F. T. Speckbotel 576,382 

Bracket, J. Graves 576,110 

Brake. See Car brake. Vehicle brake. Wagon 

Bread cutter, J. Habrie 576,308 

Brick, building, W. H. Bubb 576,185 

Brick kiln.C. & A. Klose 576,318 

Brick machine, J. P. Klnkead 576,271 

Brick machine, J. Tempest 576,239 

Bridle bit, J. D. Warfel. 576,502 

Bridle blinker brace, A. Foss 576,443 

Broom head, S. L. Brandt 576,513 

Brush, A. R. Knapp 576,200 

Buffing or polishing machine, H. A. Webster 576 4'" 

Building block and machine for making same, 

hollow, E. G. Durant 576,260 

Burial cases, detachable carrier for, W. H. Antes. 576,358 
Burner. See Gas burner. Hydrocarbon burner. 
Incandescent burner. Self-generating burner. 
Burning sulphur, safety bolder for, R.W.John- 
son 576,196 

Button, S. Cary 576,186 

Hutton making machine, M. Kirshner 576,317 

Can heading and soldering machine, R. D. Hume. 576,122 

Can beading machine, B D.Hume 576,123, 576,125 

Can making machine, R. D. Hume a 76,121 

Can making machinery, R. D. Hume 576,120 

Cap card, percussion, T. G. Bennett 576,391 

Cap, military, H.& J. Wallner 576,294 

Car brake, M. D. Murphy 576,143 

Car brake mechanism and controller, electric, 

Thomas* Gignilliat 576,384 

Car coupling, H. Deitz 576,094 

Car coupling, B. R. Smith 576,233 

Car coupling, W. C.Watson 576.387 

Car fender, G. W. Cressman 576,341 

Car fender, C. E. Fletcher 576,496 

Car fender, F. P. Maize et al. 576,210 

Car fender, I. O. Stephens 576,283 

Car fender, E. West 576,491 

Car step, adjustable, Lemering &Pickard 576,133 

Cars, device for replacing tram, J. H, Maloney 576,463 

a»r*er,T. N. Gibson 86,108 

Cartridge belt, C. E. Conner 576,516 

Case. See File case. 

Centrifugal machine, T. T. Oliver 576,412 

Chain, bicycle, L. Cook 576,258 

Chain link, J. W. Garland 576,107 

Chain, sprocket, J. C. Hauger 576,115 

Chair. See Dental chair. Locking chair. Surgi- 
cal chair. 

Chair, H. W. Stern 576,480 

Chair back lock fastening, Linn & Irwin 576,206 

Chair foot board, Linn & Irwin 576,205 

Channel flap laying machine, J. B. Hadaway 576,114 

Checking or unchecking device, L. E. Fournler 576,306 

Chocolates, method of and machine for coating, 

Stout& Hartshorn 576,235 

Chronosphvgmometer, O. H. Woodworth 576,180 

Churn, J. Everhard 576,440 

Cigar bunching machine, J. Bristol 576,429 

Clamp. See Cue tip clamp. Fence wire clamp. 

Rubber dam clamp. 
Clasp. See Window pane clasp. 

Clasp or fastening device, W. B. Draper 576,097 

Cleaner. See Dish cleaner. 

Clipper, hair, G. H. Coates 576,301 

Clock, alarm, C. B. Gartrell 576,528 

Clothes drier, F.J.Bailey 576,335 

Clothes linepost, extension, R. Schleese 576,279 

Cofleemill, H.G. Sammons 576,160 

Coin controlled receptacle, Reaser & McLaughlin 576,151 
Coin or check collecting box and register, com- 
bined, J. A.Mehllng 576,214 

Colter , plow, G. Conley 576,092 

Commode and bed pan, portable, T. L. Fortune... 576,398 
Cop and cop winding apparatus, S . W . Wardwell, 

Jr 576,356 

Copying book, J. A. Graham 576,265 

Copying book, I. Moore 576,219, 576,220 

Corset, J. Stone 

Coupling. See Car coupling. Hose coupling. Thill 
coupling. 

Crate, folding bicycle, M. E. Dunbar 576,098 

Creamer, centrifugal, O. Anderson 576,357 

Crusher for stone, ore, etc., G. Lowry 576,519 

Cue tip clamp, J. N. Mclntlre 576,374 

Culinary utensil, K. Bos 576,393 

Cultivator, S. Fulton 576,400 

Cupping device, J. H. Bevington 576,337 

Curling iron, F. D. Williams 576,244 

Curling tongs or irons, heater for, F. K. Barnhart 576,423 

Curtain fixture, J. W. Sargent 576,161 

Curtain pole and bracket, D. M. Reid 576,153 

Cutter. See Bread cutter. 

Cyanids, making, J. D. Gilmour 576,264 

Dental chair, F. Ritter 576.471 

Dental engine, A. H. Butterfleld 576,089 

Dental rubber dam bolder, E. D. Hinkley 576,518 

Digger. See Potato digger. 

Dish cleaner, Ha wkes & Harding 576,117 

Display device for boxes, J. H. Stratman 576,481 

Display stand, D. Henderson 576,453 

Doffer rolls, mechanism for vibrating, Fennessey 

& Pilling 576,262 

Door check, C. M. Burgess 576,431 

Door or window fastener, J. T . Nagle 576,467 

Dough sheeting machine. J. H. Mitchell 576,373 

Dredger, hydraulic, L. W. Bates 576,250 

Drier. See Clothes drier. 

Drop press lifting wheel, J. McWilliams 576,324 

Dropper. See Fertilizer dropper. 

Dye, blue trlsazo, Steinike * Schmidt 576,511 

Dye, rhodamin, C. O. Muller 576,222, 576,223 

Electric accumulators, construction of cells for, 

F. W. Schneider 576,164 

Electric accumulators, paste carrying machine 

for, F.W.Schneider 576,163 

Electric circuit alarm, C. B. Sterling 576,383 

Electric controller, G. Valley 576,333 

Electric controller locking device. G. Valley 576,332 

Electric cutout, automatic, C. C. Kritzer 576,369 

Electric cutout for magneto bells, automatic, J. 

Z. Miller 576,372 

Electric heater, F. A. Johnson 576,347 

Electric meter, J. Harris (reissue) 11,568 

Electric meter, Tucker &, Hinckley 576,240 

Electric propulsion, method of and apparatus for, 

L. H.Nash 576,145 

Electrode for storage or other batteries, T. A. 

Willard 576,177 

Elevators, device for automatically locking, J. C. 

McMahon 576,144 

Engin e. See Dental engine. Explosive engine. 
Rotary engine. Steam engine. 

Engine, T. R. mil 576,191 

Engine stopping apparatus, G. W. Brown 576,514 

Envelope, F. S. Wheeler 576,388 

Explosive engine, F. Burger 576,430 

Fan, fly, W. P. Andrews 576,083 

Fence post, J. M. Moore 576,465 

Fence, wire, H. D. Miller 576,215 

Fence wire clamp, W. M. & R. P. Jones 576,348 

Fender. See Car fender. 

Fertilizer dropper, hand, F. J . France 576,497 

Fiber to fiber treating machines, device for feed- 
ing, J. M. Blaisdeli 576,298 

Fifth wheel, vehicle, A.W.Smith 576,167 

File box, A.C. Mills, Jr. 576,217 

File case and cigar receptacle, combined, Swisher 

& Ginter 576,353 

Filter, E. P. Lynn 576,209 

Filter and Alter valve, W. D. Robinson 576,378 

Filter material, machine for washing, S. T. Wie- 

denbeck et al 576,389 

Filter, water. J. W. Hart 576,452 

Fire escape, R. Williams 576,390 

Fire extinguisher, E. Schaefer 576,415 

Furnace. See Boiler furnace. Metallurgic fur- 
nace. 

Furnace, Meyer & Harms 576,135 

Furnace for generation of heat or power, G. 

White 576,176 

Furnace for heating metal rods, D. H. Redmond.. 576,152 

Furnace grate, A. Jay 576,368 

Gas apparatus, G. F. Ransom 576,499 

Gas burner, E. & F. W. Heymann 576,311 

Gas generator, acetylene, E. P. Voisard 576,386 

Gas generator, oil, W. A. Smith 576.282 

Gas lamp lighting apparatus, W. Ritter 576,227 

Gas manufacturing apparatus, J. L. Stewart 576,170 

Gas tip or nozzle, J. H. Diamond 576,259 

Gate. See Railway gate. Tilting gate. 

Gate, G. G. Lewis 576,460 

Gate, T. B. Ricketts 576,156 

Gate, J. F. Thomas 576,290 

Generator. See Gas generator. 

Glass, means for decoloring, M . Hirscb 576,312 

Glove stretcher, M. G. Wustum 576,181 

Gold and silver from sea water, means for extract- 
ing, W. F. Heathman 576,118 

Grain, washing, scouring and drying, M. T. Glbbs. 576,401 

Grate, C. H. Gadey 576,363 

Grate for parlors, etc., gas, P.I. Miller 576,216 

Grt ddle greaser, G. C. Martin 576.211 

Hair structure, J. Y. Borden 576,428 

Hammer, drop, F. Lombard..' 576,273 

Harrow, disk, A. Lindgren 576,407 

Harrow sprlngtooth fastening, G. B. Davison 576,362 

Harvester, cabbage, D. M. Reed 576,326 



Hat stretching machine, C. Eickemeyer 576,099 

Hat stretching machine. R. Eickemeyer 576,100 I 

Hay cutter feeder, G. W. Blschof 576,426 

Heater. See Electric heater. Hot water heater. 

Heater and illuminator, E. Dummer 576,434 

Heel, shoe, H. Meves 576 .S° 

Hinge, seat, A. D. Linn 576,204 

Hinge, spring, G. Koennemann 576,131 

Hoisting machinery, C. W. Hunt 576,316 

Hoof pad, N. G. Mooney 576,320 

Hook. See Trace hook. 

Horse foot pad, F. Thomas 576,522 

Hose coupling, J. H. Hess 576,119 

Hot water heater, W. M. Barber 576,297 

Hydraulic apparatus, F. H. Richards 578,15* 

Hydrocarbon burner, J. E. Larson 576 «™ 

Hydrocarbon burner, H. Ruppel 576,229 

Ice cream freezer, H. H. Atwater 576,084 

Ice cream mould and disher, A . L. Cralle 576,395 

Ice machine water purifier. T. Shipley 578,416 

Ice tongs, W. Louden F 6 '™ 

Incandescent burner, petroleum, G. Washington. 576,a23 
Incandescent lighting, petroleum, G. Washing- 
ton 576,524 

Index, Watts & Wragg 576,295 

Indicator. See Street and station Indicator. Time 
indicator. 

Insole, removable, A. Slomka 576,232 

Insufflator, F. M. Elliott 576,437 

Insulator, H. E. Billings 576,392 

Jack. See Spring Jack. 

Joint. See Bedstead rail joint. Non-friction joint. 
Rail joint. Stovepipe joint. 

Journal bearing, C. B. Von Biedenfeld 576,252 

Kiln. See Brick kiln. 

Kneading machine, G. M. & F.J.Bali 576,296 

Knitting hydraulic hose, etc., machine for, W. 

Esty 576,304 

Knitting machine needle, E. H. Sturtevant 576,172 

Knitting machine, straight, F. Raven 576,376 

Ladles, detachable handle for smelting, J. Ides... 576,367 

Lamp, electric arc, P. H. Fielding 576,103 

Lamp, electric arc, D. A. Shesler 576,475 

Lamp for removing paint, etc., oil, J. Macdonald.. 576,274 

Lamp lid, alcohol, W. A. Penfleld 576,413 

Latch, K\H. Richards 576,155 

Latch, H.G. Voight 576,242 

Latch, gate, J. M. Schneider 576,280 

Lemon squeezer, F. R. Miner 576,138 

Life preserver support for vessels, J. T. Copi- 

thorn 576,303 

Linotype machine, P.T.Dodge 576,397 

Linotype machine, J. MacKirdy 576,409 

Linotype machine moulding mechanism, J. Place 576,414 
Lock. See Air lock. Sash lock. Seal lock. 

Lock safety guard, spring, M. B. Guenther 576,449 

Locomotive trap door, F. L. Horspool 576,269 

Log cart, R. G. Moon 576,464 

Loom, J. H. Northrop 576,508 

Loom, W. Weaver 576,174, 576,175 

Loom for cross weaving, J. Buckler 576,300 

Loom loose reed motion, Hutchins & Nightingale 576,366 
Loom shedding mechanism. Draper & Northrop. . 576,506 

Loom shuttle threader, J. E. Dolber 576,343 

Loom warp stop motion, G. O . Draper 576,504, 576,505 

Loom warp stop motion, C. F. Roper 576,509 

Lubricant, Gilbert & Thompson 576,307 

Mail catcher, automatic, Grosz & Elison 576,112 

Mail marking machine letter feeding attachment, 

J.S. Hansen 576,116 

Mains or pipes, appliance for scraping interiors of 

water, Bilton & Timmlns 576,425 

Manhole cover, C. F. Bingham 576,253 

Marker for seeders and planters, W. L. Minzey. . . 576,139 
Match making machine, C. J. Donnelly (reissue).. 11,589 

Meat pounder, A. B. Schofleld 576,281 

Metallurgical furnace, W. 8. McKenna 576,323 

Meter. See Electric meter. Water meter. 
Mill. See Coffee mill. Windmill. 
Mould. See Ice cream mould. 

Mould, W. S. Parker 576,277 

Mould gas vent, W. Streetman 576,482 

Moulds, method of and apparatus for forming 

sand, S.J.Adams 576,246 

Mu(ic rack, folding, J. Rockwell 576.327 

Mugic recording apparatus, E. K. Adams 576,245 

Music turning device, J. *'. Blasauf 576,086 

Musical instrument, J. C. Graham, Jr 576,402 

Musical instrument, A Vernaz 576,293 

Musical instrument, electrically operated, G. H. 

Davis 576,342 

Nasal expander, G. B . Farmer 576,441 

Negative slide and film illuminator and camera 

obscura, W. A. Eddy 576,435 

Non-friction joint, N.Moore 576,221 

Nutlock.M. Froehlich 576,399 

Nntloek, P. McHugh 576,466 

Nut lock, J. Pearson 576,148 

Nut wrench, C. W. Cutter 576,093 

Oil, refining cocoanut, M. C. A. Ruffln 576,278 

Packing, metallic, A. C. Packer 576,527 

Pad. See Hoof pad. Horse foot pad. 

Pants guard, bicycle, F. A. McGinnis 576,411 

Pen, shading, A. O. Hooton 576,315 

Pencil sharpener, ink eraser and burnisher, com- 
bined, H. 1. Talley 576.501 

Pew, Irwin & Stiles 576,193 

Photographic printing frame, W. H. Lewis 576,203 

Pipe. See Tobacco pipe. 

Pipe cleaning apparatus, waste, W . A. Mc Clelland 576,507 

Planter.com, J. W. Svoboda 576,483 

Pliers, wire crimping and fastening, J.S. Williams 576,503 

Pneumatic spring seat, E. F. Spaulding 576,328 

Pole connection for harvesters, I*atimer & Gra- 
ham 576,408 

Polishing and abrading material. E. P. Lorch 576,370 

Post. See Clothes line post. Fence post. 

Potato digger, W. B. Myers 576,322 

Power, means for transmitting, J. Flindall 576,105 

Precious metals from their solutions, precipitat- 
ing, H. L. Sulman 576,173 

Press. See Baling press. 

Printing machine, multicolor, J. W. Osborne 576,276 

Printing press operating mechanism, G. P. Fen- 

ner 576,442 

Prisons, etc., safety appliance for, Jackson & 

Brigleb 576,127 

Propeller, screw, P. D. Stead 576,169 

Pump, E. G. Staple 576,521 

Punching machine, metal, R. A. Brine 576,338 

Puzzle, W. F. Matthews 576,212 

Rack. See Music rack. Stamp rack. Whip rack. 

Raft, timber, A. J. Burcham 576,515 

Rail joint, W. M. Robinson 576,228 

Rails, contact box for depressible conductor, W. 

Grunow, Jr 576,268 

Railway and railway switch, G. B . Barron 576,424 

Railway gate, automatic, G. G. Lewis 576,459 

Railway gates, electrical circuit for operating 

automatic, J. S. Biggar 576,493 

Ratan treating apparatus, J. G. A.Subl 576,237 

Razor, safety, A. L. Silberstein 576,476 

Razor, safety, A. R. Weisz 576,489 

Refrigerator, G. A. Muenchinger 576,141 

Rendering and pressing apparatus, E. Holthaus - 576,314 

Rheostat, H. W\ Leonard 576,202 

Road machines, means for raising and lowering 

forward ends of draw bars in, B. Poulson 576,498 

Rocking chair, S. S. Eccleston 576,344 

Roller, J.W.Michael 576,136 

Rotary engine, R. S. Case 576,090 

Rubber dam clamp, D. Murlless 576,142 

Saddle, harness, J. Mealey 576,213 

Salicyl parapbenetldln, I. Roos 576,379 

Sanitary receptacle and distributer, W. E. Van 

Ame 576,241 

Sash lock and lifter, Carson & Paterson 576,526 

Scale, computing, O. O. Ozias 576,468 

Scraper, steam, J. Austin 576,422 

Screws, guard for revolving set, Wright & Fielden 576,334 

Scriber, curve, W. S. Mallard 576,349 

Seal lock, F. H. Haley 576,309 

Seat. See Pneumatic spring seat Vehicle seat. 

Seeding machine check wire reel, A. Lindgren 576,408 

Self generating burner, H. F. Smith 576,478 

Separator, R. W. Jessup 576,195 

Sewing machine reflector, A. Shelverton 576,165 

Sharpener, shears or scissors, O. L. Stadfg 576,479 

Sheet metal blanks, machine for cutting and de- 
livering, R. D. Hume 576,124 

Show stand, H. Klein 576,457 

Skate, Frankenberg & Ostendorff 576,106 

Sleigh attachment, bicycle, P. F. Tucker 576,512 

Smoke nuisances, means for overcoming, C. I. 

Bush 576,432 

Soap treating and drying apparatus, F. S. Rutsch- 

man 576.159 

Sounding apparatus, A. M. Lozier 576.206 

Spectacle frame, S.N.Stone 576,330 

Spectacles, G. Bausch 576,251 

Spike and drift bolt puller, Lounsberry & Camp- 
bell 576,462 

Spraying machine, J . H. Potter 576,225 

Spring jack, W. S. Paca 576,375 

Stacker, pneumatic, Raasch & Fahrmeier 576,149 

Stalk or fodder cutting machine, Tracy & Piatt. . . 576,485 

Stamp holder, hand, c. L. Benedict 576,336 

Stamp rack, D. S. Haines 576,450 

Stand. See Display stand. Show stand. 

Staple, fence, F. Johnson 576,455 

Statuary duplicating machine, R. Morgeneler 576,321 

Steam boiler, R. Joy 576,197 

Steam engine, H. L. Dickson 576,433 

Steam t rap, retu rn, E. P. Waggoner 576,488 

Steamer for canning fruits and vegetables, T. H. 

Raney 576,226 

Steering gear, stea , F. F. Schofleld 576,231 



Stitch separating and indenting machine, J. B. 

Hadaway (reissue) 11,587 

Stool and cane, C. V. Gordon 576,345 

Stopper. See Bottle stopper. 
Stove bands, mechanism for forming, D.M. Ire- 
land 576,126 

Stove, gas, H. M. Munk ^.igO 

Stove, heating, H. H. Brown et al 576,299 

Stovepipe joint, R. Sword 576,484 

Street or station indicator and advertising me- 
dium, automatic, Leece & Bullock 576,201 

Street sweeper, C. Christoph 576,091 

Surgical chair, E.J. Wells 576,490 

Switch. See Automatic switch. m 

Switch plug. W. S. Paca 576,469 

Tag for rolled goods, marking, W. D. Smith 576,234 

Tapping apparatus, beer, E. Haenig 576,189 

Tapping machine, automatic, H. Hubbell 576,404 

Telegraphing, contact apparatus for, C. Vreede. . 576,243 

Telephone signal transmitter, E. C. Robes 576,472 

Thill coupling, B. J. Yeager 576,182 

Thread twister, bobbin, E. C. Gerstenberger 576,444 

Thrashing machine, E. Huber 576,270 

Ticket holder, J. L.Draper 576,495 

Tilting gate, Fisher & Bayliss 576,104 

Time Indicator, J. W. Nunamaker 576,275 

Tire, bicycle, J. Jenkins 576,194 

Tire, bicycle, T. Smith 576,168 

Tire, bicycle, P. G. Stormer 576,171 

Tire for bicycles, removable ice, Atkinson & 

Branchaud 576,420 

Tire for wheels, elastic, P. A. De Sparre 576,352 

Tire, spring, P. C. Hewitt 576,365 

Tire, tubular wheel, J. Lyall 576,371 

Tires and fellies of wheels, machine for drilling, 

FeltchA Stone 576,305 

Tobacco pipe, C. S. Rodgers 576,157 

Tongs, pipe drawing, J. Wood 576,179 

Tool post. W. K. Jagger 576,128 

Torch, J.H.Green 676,111 

Torpedoes, apparatus for operating submarine, 

W.F.Brewster .„ 576,088 

Trace hook J. W. Clayton 576,339 

Trap. See Steam trap. Waste trap. 

Trolley, electric car, G. L. Campbell 576,394 

Trolley wheel, spiral, C. A. Longford 576,405 

Truck, G. Westinghouse, Jr 676,492 

Truck, casket, W. Clouser 576,256 

Trucks, center bearing for car, E. Cliff 576,255 

Tube. See Wick tube. 

Tubu lar bores, apparatus for dressing, C. F. Uebe- 

lacker 576 291 

Typewriting machine, W. J. Barron 576J247 

Typewriting machine, C. S. Booth 576,359 

Typewriting machine, C. S. Nickerson 576,146 

Typewriting machine, B. C. Stickney.... 576,284 to 576,288 

576,329 

Umbrella support, A. Silvermann 576,477 

Valve, H. E. Keyes 576,130 

Valve, S.W.Sampson 576,474 

Valve for beer casks, safety, J. C. Schaefer 576,162 

Vehicle brake attachment, J. H. & W. W. Ed- 
wards 576,436 

Vehicle brake, automatic, Mueller & Whiteman.. 576,140 

Vehicle seat, J. F. Wilmot 576,419 

Vehicle, self propelling, R. W. Elston 576,517 

Vehicle splinter bar, E Byrnes 676,361 

Velocipede, W. S. Austin 376,183 

Velocipede and motor cycle, Evered & Pappa 576,439 

Velocipede, ice, C. E. Vose 576,354 

Velocipede, motor driven, L. Rub 576,158 

Ventilation of sewers or drain pipes, H. N. Rut- 
tan 576,230 

Ventilator, J. Bonner 576.427 

Wagon brake, C.C.Long 576,207 

Wagon brake, automatic, J. S. Elliott 576,438 

Washing machine, C. D. Hammon 576,190 

Washing machine, E. Kain 576,198 

Waste trap, F.B.Meyers 576,319 

Watch plate, D. Kamerman 576,456 

Water closet, L. Brandts 576,184 

Water closet, automatic, J. P. Courtney 576,340 

Water meter G. B. Bassett 576,248, 576,249 

Water to tanks, cisterns, etc., means for control- 
ling supply of, W. S. Audsley.... 576,421 

Water wheel, current, A. Kruse 576,132 

Weatherstrip, E. Koch 576,458 

Wharf structure, Harrison & Keers 576,451 

Wheel. See Fifth wheel. Trolley wheel. Water 
wheel 

Whip rack, F. Bortllk 576,254 

Wick raising device, F. P. Glazier 576,448 

Wick tube, F. P. Glazier 576,447 

Winding machine, cop, S. W. Wardwell, Jr 576,355 

Windmill. Olson & Lindquist 576,325 

Window frame and sash, D. W. Trotter 576,486 

Window pane clasp, J. b . Bowman 576,360 

Wine, manufacturing m alt, V. Sauer 576,510 

Wrench. See Nut wrench. 

Wrench, W.C. Gilmour 576,109 

W rench, J . H. Jenner 576,454 

Wrench, L. Seager 576,381 

Wrench, W. Vessey 576,487 

Yoke retainer, neck, W. H. Kaymond 576,377 



TRADE MARKS. 

Beer, lager. Born & Company 29,547 

Binoxide or barium, chloride of barium, nitrate of 
baryta, hydrate of baryta, peroxide of hydro- 
gen, sulfide of barium, and sulfide of copper, 

Hedworth Barium Company 29,554 

Bitters, stomach, H. L. Coombs 29,548 

Boots and shoes, N. L. Millard & Company 29,542 

Boots and shoes, S. Putney & Company 29,543 

Canned salmon, Seufert Brothers Company 29,545 

Cement, lime, and plaster, Rock Plaster Company, 

of New York and New Jersey 29,551 

Coal tar products, excepting dyes, Barrett Manu- 
facturing Company 29,556 

Drills or drill presses, Sibley & Ware 29,559 

Fruit, dried, Protopazzi Brothers 29,544 

Glass batch, composition for manufacturing, J. 

Kempner 29,552 

Gunpowder, shells loaded therewith, blasting 
powder, gun cotton, high explosives, fuses, 
and electric batteries, Laflin & Rand Powder 

Company 29,555 

Lamps, bicycle, Cycle Danger Signal Company. . . . 29,558 
Paper, writing, note, and other, Whiting Paper 

Company 29,5)1 

Remedies for neuralgia, rheumatism, and similar 

maladies, Hardmfller Brothers 29,550 

Rubber specialties for use by physicians and inva- 
lids, Diamond Rubber Company 29,557 

Scouring material , Scour Bright Company 29,553 

Soldering copper, Union Hardware Company 29,560 

Tea, coffee, cocoa, chocolate, and chicory, C. A. 

Ruddock 2y,546 

Tobacco, cigars, snuff, distilled and fermented 

liquors, and beverages, G.J. Ricbter 29,549 

Watches, Mosbacher & Company 29,540 



DESIGNS. 

Bedstead, J. Scott 26,597 

Bedsteads, end frame for metal, D. Frank 26,595 

Bedsteads, head and foot board for metallic, E. C. 

Baynes 26,596 

Bicycle frame, F. P. Burnham 26,588 

Bicycle frame, C. R. Harris 26,589, 26,590 

Cake or cracker, W. W. Miller 26,575 

Card, folding, J. T. Rosenheimer 26,581 

Carpet, G. M. Fauser 26,608 

Carpet, J. W. Hill 26,610, 26,611 

Carpet, A.M.Rose 26,609 

Carpet, N. S. Stewart 26,603 to 26,607 

Churn dasher, S. J. Hunter 26,598 

Cigar holder, C. S. Lehman 26,579 

Court plaster box, a L ustig 26,578 

Draught lug and drawbar follower, A. G. Stein- 

brenner 26,586 

Fastening, V. S. McKenney 26,583 

Horseshoe calk, A. H. Rowe 26,587 

Ironing board, H. J. Hare 26,599 

Match safe, C. A. Daniell 26,576, 26,577 

Pens and fillers, holderforfountain.H.M. Johns- 
ton 26,580 

Plate, W.H. Grindley 26,582 

Pump frame, T. L. Murphy 26,591 

Radiator, W. & A. Castle 26,593 

Radiator, D. Colestock 26,592 

Stove door or panel, L. Kahn 26,594 

Target, Hannold & Sinnickson 26,600 

Thin coupling plate, C. T. Redfleld 26,584 

Trimming, M. Loyd 26,601, 26,602 

Truck side frame, car, W. F. Richards 26,585 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. Inordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in toe fore- 
foing list, provided they are simple, at a cost of NO each. 
f complicated the cost will be a little more. For full 
instructions address Munn <fc Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 
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^yCdoeriisements. 



ORDINARY RATES. 

Inside Page, each insertion -- 75 cents n line 
Back Pngc. eacli insertion ---- SI. 00 n line 

VSTTor some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




#%■ Foot power 

Otar • Screw 

...cutting 
I olkae Automatic 
kd 11169 Cross feed 

9 and 1 1-inch Swing. 

New and Original Features 
j Send for Catalogue B. 
\ Seneca Falls Mfg. Company, 
• 686 Water St., Seneca Falls.KY 



AMERICAN PATENTS.— AN INTER- 

esting and valuable table showing the number of patents 
granted for the various subjects upon which petitions 
have heen tiled from the beginning down to December 
31. 1S94. Contained in Scientific American Sup- 
plement. No. 100-2. Price 10 cents. To be had at 
this office and from all newsdealers 



L D 0WER3c FOOT I shapers.planers. drills 
ATUrC MACHINE SHOPOUTFITS. TOOLS 
MKt nbd' 1 AND SUPPLIES. CATALOGUE FREE- 
SEBASTIAN LATHECO. 120 CULVERT ST. CINCINNATI. 0. 



MUUi 
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STEAM 



A mill for crushing ores. 
Equal in efficiency to a 
five stamp battery, and at 
A boon alike to OTIIID a f raction 
the prospector A I |1HI| of the ex- 
and mining w ■■»■■■■ j>ense. 
capitalist. Send for catalogue. 

GATES IRON WORKS, Dept. C, 
650 Elston Ave., Chicago, U, S. A. 



MILL 



1 1 1 1 1 1 1 1 1 1 1 



COBURNtXYv TRACK 




Parlor, Barn and 

Fire Door Hangers 

All Styles. 

Latest Improvements. 
tar- Send for Book. 
Coburn Trolley Track Mfg. Co. 
Holyoke, Mass. 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 
MACHINERY — «w 

allow lower bids nn jobs, and give 

greater profit on the work. Machines 

sent on trial if desired. Catalog Free. 

W. F. & JOHN BARNES CO. 

1999 Ruby St., Rockford, III. 




CREENERD ARBOR PRESS 

Saves marring, upsetting or springing the 
arbors. Saves cleaning out the centers and 
taking off the dogs. No defaced or damaged 
finished work. Preserves the arbors. Made 
in 4 sizes. 

Diam. of Diam. of Length. 
No. Work. Arbor. Arbor. Weight. Price. 

2 8 1 7 55 $13 

3 12 \% 9 90 16 
^ IS 3 15 250 35 

4 19 3 24 775 60 
Send stamp for catalogue of machinists' tools. 

CHANDLER & FARQUHAR, 38 Federal St.. Boston, Mass. 




♦♦*♦♦♦*♦*♦♦♦♦*♦♦♦♦♦♦♦**♦♦♦♦♦ 
±A HANDY TOOL FOR THE POCKET* 

* Hai STARRETT'S POCKET 



"COMPANION TOOL No. 160 J 

Screw Driver, Brad Awl, Wrench. § 

A compact combination of three & 

Ag\K epvtoois. Of especial value to wheel- a, 

♦ p ^ men an( j f or use about the house. Y 

Weighs only 2 ounces. Prices: Plain, each 35c. X 
& Nickeled, each, 45c. Stamps taken. ^ 

♦ ty Catalogue of Fine Tools Free. 

♦ THE L. S. STARRETT CO., Box 13, Athol, Mass. ♦ 



Watchmaking a trade for Young men ana Women 

Parsons' institute for matchmakers, Enaraoers and Opticians in new Quarters. 

i^- Send for 1897 Catalogue. 111 Bradley Ave., PEORIA, ILLINOIS 



Does Your Bench Lack 

anything to make it complete in the way of 
a tool outfit, or do you need a boiler injec- 
tor? Consult the " BOOK OF TOOLS." 

1 'A Book of Tools " Is 
| the most complete cat- 
alogue ever issued. 
Contains 550 pages and 
over 2,000 illustrations. 
Prices are given. 

A copy of this book sent 
postpaid to any address on 
receipt of 25 cents in stamps. 

CHAS. A. STRELINGER & CO. 

Address Box 12!^, Adv. Dept. DETROIT, MICH 




Draughting 
Instruments 



Established in 1848. 
And Supplies for 
Architects, 

Engineers, and 
Draughtsmen. 
ty New Catalogue free. 



FROST & ADAMS CO., 
39 Cornhill, Boston, Mass. 




PRINT 

MY 

OWN 

Cards, circu- 
lars, with $6 
Press and save 
money. 



Make money print- 
ing for others. Our 
$18 Press prints a 
newspaper. Type 
settingeasy , printed 
rules. Send stamp 
for catalogue, press- 
es and supplies, to 
the factory, 
KELSEY & CO. 
Meriden, Conn. 




COMBINATION 

$tove$ ana furnaces 

for Hot Water and Hot Air. 

Suitable for houses, stores, single rooms, 

barber shops, baptistries, etc. 

The National Pipe Bending Co. 

1 52 River St., NewHaven, Conn. 



EDGE TOOLS-"- 

are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitaDle lor grinding any tool. < 

^~ May we send you our Catalogue, 
which will give you some information 1 

GRAFTON STONE COMPANY, 
No. SO River Street, Grafton, Ohio. 





?8u USE GRINDSTONES? 

It so, we can suppiy you. All sizes 
mounted and u niiioniii r<l. always 
kept in stock. Remember, we make a 
specialtyof selectingstones for all spe- 
cial purposes, fy Ask for catalogue 

The CliKVKLAM) STONE CO, 

2d Floor. Wilshire. Cleveland. 0. 



If you want the best Lathe and Drill 



CHUCKS 




BCT 

WESTCOTT'S. 
Strongest 
Grip, Great- 
est Capacity 

and DurabU- 

ity, Cheap and Accurate. 
Westcnir Chuck Co.. Oneida. N. Y.. II. S. A. 
Ask for catalogue in English, French, Spanish or German. 
First Prize at Columbian Exposition, 1893. 
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ATENTS! 

Messrs. MUNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for inventors. 

In this line of business they have had nearly Fifty 
years' experience, and now have un equaled facilities for 
the preparation of Patent Drawings. Specifications, and 
the prosecution of Applications foi Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Trademarks, Reissues, Assign- 
ments, and Reports on Infringements of PatentB. All 
business intrusted to them is done with special care and 
promptness, on very reasonable terms. 

A pamphlet Bent free of charge on application, con- 
taining full information about Patents and how to pro- 
cure them : directions concerning Trademarks, Copy- 
rights, Designs, Patents, Appeals, Reissues, Infringe- 
ments, Assignments. Rejected Cases. Hints on the 
sale of Patents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showinj? the cost and method of securing 
Patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

361 Broadway New York. 
Branch Offices. — No. 622 and 624 F Street. Pacific 
Building, near 7th Street. Washington, D. C. 
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Power Presses 

and General Line of Machine 
Shop Tools. 

Hill, Clarke & Co. 

160 Oliver St., BOSTON. 

16 S. Canal St., Chicago. 



ROCK DRILLS 

AIR COMPRESSORS 

SIMPLEST, MOST EFFICIENT and DURABLE. 

f RAND DRILL C0.1 



Send for Catalogue. 



100 Broadway, New York. 




NICKEL 

AND 

Electro-Plating 

apparatus and Material. 

THE 

Hanson &VanWinkle 

Co., 

Newark, N. J. 

136 Liberty St., N.Y. 

35 & 37 S. Canal St., 

Chicago. 



MEWER.^i, 



/uj t^kilL 



An indispensable Labor Saver. 
Will feed, fine or coarse, at any 
angle, without pressure or loss of 
power. Warranted. 

For particulars, prices, etc., 
MEWER TOOT. CO., 
16 Elm St., Portland, Me., U. S. A. 





Experimental & Model Work 

Circulars & advice free. Gardam & Son, 96 John St., N.Y. 



BRASS SPECIALTIES 

made from Sheet lirass, Rods or Wire. 
F. E. CHESTERMAN CO., 241 Arch St., Phila., Pa. 




Japanese * 
* Patents. 



Citizens of the United States may now obtain 
patents in Japan. Japan has been very active in 
adopting American and European inventions; 
and as patents heretofore have been granted 
only for inventions made by native Japanese, 
the foreign inventor could not obtain protection, 
foreign inventions becoming public property as 
Boon as publication had taken place. Foreigners 
may now obtain Japanese patents, provided the 
application is filed before the invention becomes 
publicly known or used in Japan. The popula- 
tion of Japan is estimated at about forty millions. 

For further particulars, cost, etc., apply to 

Messrs. MUNN & COMPANY, 

361 Broadway, New York City. 



The Bartley Direct Running Saw Mill 

Most complete, compact, 
and substantial Portable 
Saw Mill now on the 
market. Can be set 
up anywhere. 
Cuts all kinds of 
lumber. Entirely 
self-contained. 
No lost power. 
-^— „r ... c Hundreds in use. 

fy Write for Illustrated Catalogue. 
BARTLEY & SONS, Mfrs., Bartley Station. N. J. 
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IMPERIAL BALL BEARING AXLE 

A w ritten guarantee with each set of axles. 

97 PATTERN 

N,000 si'iH in use. 
Indorsed by the leading 

carriage builders. 
Reduces friction 75 per 
cent. One horse can do the work of two. Mechanically 
perfect. Can be put on old or new work. 

jT^* Write for our Illustrated Catalogue and Testimo 
nials, which we send free on application. Imperial Ball 
Bearing Axle Dept., 184-190 Lake Street, Chicago, III. 




PEIFIANCEI MACHINE WORKS 

DEFIANCE.. OHIO. U.S.A. 

t^ BUILDERS OF r^f 

J ' HUB, 5POKL, /! L 

;whe:e:l, BENDING, 

WAGON, CARRIAGE 

K" AND HOOP ~y\ 

I MACHINERY. I 



SEND FOR CATALOGUE. 




WT,.n\ r paper &k»?r 

\f 1^ . I I » W /^L JL When exposed to the same 11; 

T> JL Jk. M^k. V>^ -A. m. 500 tiincN quicker than nihil 



GLOSSY or MATT. 



Revolution in Pre- 
printing, 
light, prints 
men. . . 

No dull or rainy weather to interfere with your work. 

No dark rooms nor complicated manipulation. 

Developed and toned as fast as the printing frames can be filled. A choice of tones more 

beautiful than can be produced on any other paper. Permanent prints. The greatest paper 

for hot or damp climates. ftO cento in stamps brings two sample dozen cab's, developer 

and three sample prints. Nenern Platinoid, Enameled and Rough Bromide Papers are 

the best and most uniform in the market. Nepera I* (> I*, an insoluble gelatine paper 

Rembrandt, a Matt Printing-out Paper. NEPERA CHEMICAL CO., Sole Manuf rs. 

Paris, Franco, 8 Rue Maxtel. Chicago. 111., 21 Quincy St. NKl'KKA PARK, N. Y. 



Electricity 

Mechanics ; Mechani- 
cal and Architectural 
Drawing; Plumbing; 
Architecture; Mining; 
Civil Engineering in 
all Branches; Steam 
Engineering (Stat'y., 
Loco, and Marine).* 
The International 
Correspondence Sehooli 




To Electrical 
Workers, 

Machinists, Miners, 
Plumbers, Civii Engi- 
neers, Draughtsmen, 
Carpenters, Steam En- 
gineers, Steam Fitters. 
References. Free Ap- 
paratus. Send/or Cir- 
cular, Stating Subject 
you wish to Study. 
B 943, Srranton, Pa. 




?m DRYING MACHINES 

for Grain, Sand, Clays, Fertilizers, Phos- 
phates, Green Coffee, Wet Feeds, Malt, 
Sugar, Chemicals, etc See illus. article in 
Sci. Am., October 24, '96. 15 Years in opera- 
tion. Send for &th illustrated catalogue. 
S. E. WOKItELh, Hannibal, Mo. 




DROPTORGINGS 
WTMANSGORDON 

WORCESTER.MASS. 

28 BRADLEYSTREET. 
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mr ESTABLISHED 1S45. 

The Most Popular Scientific Paper in the World 

Only S3. 00 a Year, Including Postage. 
Weekly--5\i Number!* a Year. 

This widely circn lured and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages ot useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity.Telecraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Tor in h of Subscription.- One copy of the Scien- 
tific American will be sent for one year -52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Ifnllnr* by 
the publishers; six months, $1.50; three months, $1.00. 

C I ii tan. - Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit 1b by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN dk CO.. 301 Broadway. New York. 
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JMtttttir ^vntntm JNpplimrnt 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of wnich are taken from foreign 
papers an<? accompanied with translated descriptions. 
The Scientific American Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most, recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography Archaeoloey, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Worses, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement, for the United States, 
('anada, and Mexico. $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN dfc CO., 301 Hroinlwoy, New York. 



guilclwg Edition. 

The Scientific Amekican Building Edition is 
issued monthly. $2.50 a year. Single copies, 25 cents. 
Thirty-two large quarto pages, forming a large and 
splendid Maeazine of Architecture, richly adorned with 
elegant plates and other fine engravings: illustrating the 
most interesting examples ot modern Architectural 
Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety ot the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in coior are given, together with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN Sz CO., 301 Broadway, New York. 
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fpeport ^Edition 

of the Scientific American, with which is incor- 
porated "La America Cientifica e Industrial," 
or Spanish edition of the Scientific American is pub- 
lished monthly, and is uniform in size and typography 
with the Scientific American. Every number con- 
tains about 50 pages, profusely illustrated It is the finest 
scientific, industrial export paper published. It circu- 
lates throughout Cuba, the West Indies, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
—wherever the Spanish language is spoken. The Sci- 
entific American Export Edition has a large 
guaranteed circulation in all commercial places through- 
out the world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

jy Manufacturers and others who desire to secure 
foreign trade may have large and handsr mely displayed 
announcements published in this edition at a very 
moderate cost. Rates upon application. 

MUNN & CO., Publishers. 

361 Broadway, New York* 
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STUDY $ HOME 

BY OUR EFFICIENT CORRESPONDENCE METHOD, 

ELECTRICITY, MECHANICAL » 

DRAWING, MECHANICS, °« rJLe 
STEAM ENGINEERING. Ca ^ ue 

INSTITUTE FOR HOME STUDY OF ENGINEERING, 
46-47 Blackstone Building, CLEVELAND. OHIO 



TELEPHONES 

for Long or Short Distance Use. Also 

Interior or Warehouse Telephones. 

Sent on trial to responsible parties. 

Sold thousands during the last 

two years, everyone a success. 

jy Send for Circularand Testimonials. 

"Julius Andrae & Sons Co. 

MILWAUKEE, WIS. 



IY TELEPHONES 

That Are Good-Not "Cheap Things" 

The difference in cost is little. We guarantee our appa- 
ratus and guarantee our customers against loss by patent 
suits. Our guarantee and instruments are Both Good 

WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton Street, Chicago 
Largest Manufacturers of Telephones 
exclusively in the United States. 



Durable— Easily Applied. 

I This roofing is manufactured 

I from natural Trinidad asphalt 

I materials, and will not dry up 

I and become brittle under ex- 

| posure to the weather as coal- 

| tar roofings do. VB~ Send for 

free sample of roof 12 yearsold, 

I with circular and price list to 

WAKRE> CHEMICAL 

*jt mk«jS. co.. 




Cow Rates to Washington 

« for the « 

Inauguration. 

The B. & O. R. R. will sell round-trip tickets to Wash- 
ington, D. C, from all stations on its lines east of the 
Ohio River, for all trains March 1, 2, 3. and all trains on 
the morning of the 4th that reach Washington not later 
than noon, at rate of two cents per mile in each direc- 
tion, valid for return journey until March 8th inclusive. 

The rate from New York will be $8.00 
Philadelphia, 5.40 

Chester, 4.90 

Wilmington, 4.35 

Newark, Del., 3.90 

and correspondingly low rates from other stations. 




WOODEN TANKS. 



For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

W. K. V.A l,l>W 11,1, CO.. 

217 E. Main Street, Louisville. Ky. 



ZENTMAYER'S • MICROSCOPES 

in use by tbe leading Professors and Colleges 
throughout the world. The acme of perfection 
in tbe art of Microscope making. Heartily in- 
dorsed wherever used. 

Complete illustrated catalogue of micro- 
scopes and optical apparatus Bent free. Mi- 
crometer Rulings in English and Metric scales. 

J. ZENTMAYER, 
21 1 South Eleventh St. Phila., Pa. 




f)IYflN'fi CD I saves wear of chain, pre- 
•»IAUH O U3I vents rust and increases 
CYCLE CHAIN ease, speed and comfort. 

BBiBuTt ^~ n wm pa y y° u to 

all A r II I I E send 10 cents tor sample. 
JOS. DIXON CRUCIBLE CO.. JERSEY CITY, N. J. 




EXPERIMENTAL WORK 
UNION M0DELW0RKS CHICA60 



tbe Scientific .American 

PUBLICATIONS' FOR 1897. 



The prices of tbe different publications in tbe United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 

Scientific American (weekly), one year, - - $3.00 
Scientific American Supplement (weekly), one year. 5.00 
Export Edition of the Scientific American (month- 
ly) in Spanish and English, - - ... - 3.00 
Building Edition of the Scientific American 

(monthly), 2 50 

COMBINED RATES 

in the United States, Canada, and Mexico- 
Scientific American and Supplement, ... 7.00 
Scientific American and Building Edition, - - 5.00 
Scientific American, the Supplement, and Building 

Kdition, 9.00 

Terms to Foreign Countries. 

The yearly subscription prices of Scientific American 
publications to foreign countries are as follows : 

U. S. English 

Money. Honey. 

£ s. d. 

scientific American (weekly), - - - WOO 16 5 

Scientific American Supplement (weekly) 6.00 14 8 

Building Edition of tbe Scientific Amer- 
ican (monthly), - - - - -3.00 0124 

Export Edition of the Scientific Amer- 
ican (monthly) in Spanish and Eng- 
lish 3.00 12 4 

Combined Rates to Foreign Countries. 

Scientific American and Supplement, - 8.50 1 14 11 

Scientific American and Building Edi- 
tion, 650169 

Scientific American Scientific American 

Supplement, and Building Edition, - 11.00 2 6 2 

jy Proportionate Rates for Six Months. 

The above rates include postage, which we pay. Re- 
mit by postal or express money order, or draft to order of 

MINN Jt CO., 361 Broadway, New York. 



Limited to 

April 30. 



HURRY UP! 

A Most Sensible Gift for Your Family or Friends. 

For Use in Your Home or Office, or to Assist tbe Children in their Studies, no other 
Reference Book in the World Compares with the New 

AMERICAN STANDARD 
ENCYCLOPEDIA 

Edition of November 1, 1806. Tbe finished work of more than 100 of tbe world's greatest schol 
are, educators, scientists and specialists, condensed for the use of busy people. 





Tbe cut on the left 
shows sample vol- 
umes of the hand- 
some 

Cloth Style 

which shall be yours 
for 7 monthly pay- 
ments of SI each, or 

$5 Gash with Order. 

The cnt on the right 
shows sample vol- 
umes of the elegant 

Half-Russia Style 

which shall Devours 
for 9 monthly pay- 
ments of SI each or 

$7 Gash with Order. 




A Hand Dynamo 

Price $1.75. 

Suitable for Experi- 
mental Work. 
Lights a small Incan- 
descent Lamp. Can be 
used as a Medical Bat- 
tery. No induction 
coil necessary. DoeB 
away with all poison- 
ous acids, etc. It will 
ring telephone magne- 
to bells on a circuit 
from 3 to 5 miles of 
wire. Will ligbt coal 
gas; hence, can be used 
for gas lighting. It is 
the most practical and 
interesting novelty 
of the age. Perfectly harmless, no danger. Price of Dy- 
namo, $1 .75. Lamp, 75 cents extra. Agents Wanted. 

This is a Practical Machine, Not a Toy. 

Weight about 8 lb. Worth twice the money asked for it. 

Book telling How to Build a "% h. p. Dynamo or Motor, 10c. 

Address BUBIER ELECTRIC CO., LYNN, MASS. 

Office * Outfit 




A SUPERB REFERENCE LIBRARY 

covering the entire range of human knowledge, invention and discovery up to the present day Including 
the Arts, Sciences, History , Biography, Philosophy, Astronomy, Meteorology, Geography, 
Navigation, Geology, Exploration, Botany, Agriculture, Commerce. ~ " 

Ethnology, Physiology, Chemistry, Electricity, Liv, Medicine, Theol 

JUST OFF THE PRESS? 



Finance* Zoology, 
o«y, Statistics, eta. 



SS'J, ONE DOLLAR 



Ap 



The new American Standard Encyclopedia Is brought right down to the date Jf Its tesas aai toa- 

talnB hundreds of articles on subjects on which all the olderreference works are necessarily silent It is also a 
superior Prono unci ng Dictionary, giving all words lngeneral use, carefully denned Its contents embody 
a Biographical Dictionary, a Gazetteer of the World, a Glossary of Technical Terms late Census Reports 
an Atlas of the whole Globe, and a rich storehouse of general, practical, up-to-date information-scientific 
historical, military, social and civil— all arranged and classified in convenient form for ready reference. 

Secures Immediate possession ai this 
superb library. Balance payable SI 00 
monthly! or 6 months— about 3 ;ents a 
day. Total Only $7 OO 
IT IS THE VERY LATEST OF ALL REFERENCE WORKS. These are some of the ;ive 
topics that are treated with 1898 accuracy and freshness, viz: Argon, X-rays, Atlanta Exposition, 
Li Hung Chang, Hansen and Peary's Arctic Explorations, Horseless Carriage, Air Ships, 
Color Photography, Free Silver, Electrical Science, Acetylene, Prof. Roentgen, Skiag- 
raphy, etc. On these and a thousand other important topics of to-day the older books say nothing or are 
years behind the age. This great new wort is an absolute necessity to all who want to keep abreast 
of the times. 

IT IS MAGNIFICENTLY ILLUSTRATED THROUGHOUT with beautiful colored maps of 
every country on the globe, superb charts bearing upon anatomy, mineralogy entomology zoology fossils, 
electrical science, ordnance, etc., besides the countless wood-cut engravings that graphically Illustrate .the 
thousands of subjects. 

OUR GREAT SPECIAL OFFER FOR INTRODUCTION 

As a means of quickly Introducing and popularizing this peerless borne reference library we nave 
decided to distribute a few advance sets In each community, regardless of cost and purely as an advertis- 
ing project. We know thateveryset bo placed will prove an advertisement of the greatest power, and 
lead to hundreds of sales at paying prices. Comparison with any and all other reference works will 
quickly demonstrate the Immeasu rable superiority of our gra nd new work. A p-11 30 prices will be advanced 
to regular rates-819.00 to $31.00 a „ e t. We reserve the right to withdraw this offer at 
any t i me with out notice, in which case money will be at once returned. 

Send J1.00 to American Newspaper Syndicate (addreBS below) and the 
entire set will be forwarded. Subsequent payments to be made as 
„ „ follows: On cloth style, S1.00 a month for 6 months; on Half- 

Kussia style, 81.00 a month for 8 months. When ordering besure to state style of binding wanted (we 
recommend the Half Russia) with full shipping directions. All transportation charges to be paid by pur- 
chaser. Books guaranteed as represented or first payment refunded if set Is returned 
within ten days. We refer to any newspaper or Bank In Philadelphia. 

SPECIAL TO CASH BUYERS. If cash In full be sent with order, prices will be 83.00 for cloth 
Btyle, 87.00 for Half RuBBia, until April 30 only. Book of Specimen Pages mailed free upon request. 

CAUTION' We are the sole publishers of the new American Standard Encyclope- 

^*r* w ■ ■ ^^ IV ■ dia, and can assume no responsibility for any orders except those sent directly 
to ub. Beware of inferior imitations advertised at higher prices. See that our name and 
no other 1b at tbe bottom of each title page. 

•MEMCM NEWSPAPER SINDIMTE, Sit & Locust Sis., Philadelphia. 



HOW TO ORDER. 



THE NEW BRISTOI, COUNTER 




Registers an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuring and 
other automatic machines. Counts up to 1,000,000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial counters to order. |y Send for circular, 

C, J. ROOT, Bristol. Conn., U.S.A. 



MggBEfri£ 



\ILpS 11 ' TELEPHONES' 



f^Sil^^SSSSSm. 



Shorthand by Mail von^rlta^eandftrtt 

lesson Free. Potts Shorthand College, Williamsport, Pa. 



LOCK UP YOUR WHEEL! 




Keep your Bicycle safe from strang- 
ers by using 
THE IjITTIjE OF.1I 

COMBINATION T,<»CK 

12 combinations. % oz. weight. Price 
25 cents. Illustrated catalog of Bi- 
cycle Sundries free to dealers only. 

GEO. W. NOCK, 
148 N. Fourth St., Philadelphia, Pa. 




BRASS BAND 

Instruments, Drums, Uniforms, Equip- 
ments for Bands and Drum Corps. Low- 
est prices ever quoted. Fine Catalog, 400 
Illustrations, mailed free; it gives Bind 
Music & Instructions for Amateur Bands. 

LION & HBALI. 33-35 Adams St.. Cb.cago. 



i MAKE ICE CREAM 

Id WJ eeoonda. Best, purest, chespeit. From 

milk only. Hitci k* »ud iilL Mfcde euilj with 

Pular fetiir IiiHtmit Freezer. 

Rapid. cleKti, economical. Always in order. 
.Free* el with now. hard dry and smooth. 
IT DONT SCRAPE TIN. 

Live agents wanted everywhere. 
Polar Star Mf K . Co., 231 Levant St., Phila., Pa 




For Sale at a Great Bargain 



A fine Brass and Metal Factorv and Foundry near New 
York market and directly on railroad, 15 miles from the 
great industrial city of Newark, N. J-, employing stead- 
ily over 20 workmen on superior medical batteries, push 
buttons, dry cells, and all kinds of highly finished work, 
electroplating, etc. The plant is fully equipped with 
steam power ana finest machinery, including dynamos, 
and the entire property is free and clear and will be 
sold at a great sacrifice for cash, the owner retiring on 
account of absence. A practical brass- worker can make a 
fortune here. Address W, 452 Lexington At., New York 



WORTHLEY STALL WORKS 

S3 Elm Street. Boston, Muss. 

Hare sold 9,000 of bis Patent 25 lb. Slow 
Feed Oat Manger. Price $1.00. 



TRPP METALLIC PACKING 

J ')'' rn rnR HirH PRESSURE. ENGINES. 
GUARANTEED FOR HIGH rww rQR clRajLflR 

WM. B. MERRILL &.CO. 

MASS. 



TURBINE 



WATE R WH EELS. 

8END FOR PAMPHLET. 
JAMES LEFFEL 4 CO., 
Knrtorn eld, Ohio, D. 8. A. 



V0LNEY W. MASON & CO., 

Friction Pulleys.Clutches&Elevators 



PROVIDENCE R. 



Portable Striking Bag. 

f A Home Gymnasium. Stand in corner when 
/ not using. Agents Wanted. Send for 
I Illustrated Catalogue. _ 

^BBmwthorne * Shebto, (MM Chertant St., PhlUiUw, Ife* 




$ 



We make the following 

COMBINATION OFFER 

for a limited time only. 

One American Typewriter, 
One Office and Traveling 

Case, 
One Copying Book, 
Two Colors Ink, 
5oo sheets fine linen Note 

Paper, 
500 Envelopes. 

THIS OFFER HAS NEVER BEEN EQUALED. 

Every progressive business man knows The 
necessity of an up-to-date correspondence. 
It's the only right way. It pays 




The American Typewriter 1b well known as the 
only standard made, low priced writing machine. 15,000 
sold in 1896. For full particulars address: 

AMERICAN TYPEWRITER CO., 

267 Broadway. New York. 




'QUEEN" ARCHITECT LEVEL $50 

I Improved Transits & Levels 
| Graduated entirely on our 
large dividing engines Spe- 
cial award at the World's 
Fair. All kinds of Engineer- 
ing, Surveying and Drafting 
Instruments and Materials. 
220 p. illustrated catalogue 
mailed free only if this ad. 
is mentioned. 

QUEEN & CO., Inc., 
1011 Chestnut St., 
Philadelphia. 

Patent For Sale 

on a Ruler which reduces the chances of blotting or 
blurring in ruling to a minimum. Especially useful to 
draftsmen. AddresB 

CHAS. F. WINDISCH, Cincinnati, O. 

The Berkefeld House Filter. 

The only Filter Removing Typhoid and Cholera 
Bacilli. Tested and Indorsed by many 
leading authorities In Europe and Am- 
erica. It gives a continuous flow of fil- 
tered water, absolutely free from germs. 
It is easily cleaned, as all impurities re- 
main on tbe surface of tbe filtering 
cylinder. Cylinders can be sterilized by 
boiling in water for one hour. Send for 
circulars and prices to the 

BERKEFELD FILTER CO, 
4 Cedar Street, New York. 





CROOKES TUBES 



Family 



|.. u..l;. Ice, etc , i n a few minutes, »10 and up. Filters, »1.25and up Cookers, 11. Jjeltxateura 
ICC In aC nillC to prepare one's self soda water, $4.60 and up. 



ILZdand up uousers, *i. DeiwateuiB 
X. DXBUIQMT. 126 W. 25th SU N. Y. 



Catalogue .4. APPARATUS 
Ruhmkorff Coils, Static Machines, Fluoroscopes. etc. 
PHOTOGRAPHIC SUPPLIES. V 
SWETT & LEWIS <:<)., Successors to 
G. A. Frei & Co., 11 liromfield St., Huston. 

Ill AHTrn near Hew Vork, manufacturing 
w ** ■» ■ 6" building with about 12,0X1 feet of 
floor space, with steam, electric, or water power of 
about 20 horse power. The site should have some va- 
cant land about it, and preferably not adjacent to other 
buildings. It should be accessible by rail, so a track may 
be run up to it. It should be within one hour's ride 
from New ITork. Send description and terms to 1'A U I, 
LIU1SV, 60 Water Street. New Vork. 

UlAUTCfl Price and production of machines for 
If H II I CU m anuf act.uring Clotn Pegs. Letters to 
be sent to F. 3136, Rudolf Mosse, Co'ogne, Germany. 



CflD CAI C One American Gas Furnace No. 7. 
lUn OHLL With high pressure blower and fittings 
Cheap. H. B., Elton St. & Atlantic Av., Brooklyn, N. Y. 



ffinfllflUOTERNS WANTED 

liHiViUlrlABBACH 4 CO. 809 Hit 



ROD FOR Mil 

OR EXCMHBC] 

Filbert StPhila.r2 



ICE 



MACHINES, Corliss Engines. Brewers, 
and Bottlers' Mnchinery. THE VrtTER 
Mfg. Co., 899 Clinton Street, Milwaukee, Wis. 



WELL DRILLING AND PROSPECTING 

MACHINERY OF HIGHEST GRADE. 
l.OUiHlg CU.. Tiffin. Ohio. 



fl* CA A A We offer casb for simple ideas, patented 
«*>«JWW or not. Send 10 cents to cover postage 
and expense, and we will send plan and particulars. 
H. H. FRANKLIN MFG. CO., £yraciit*e, N. Y. 



EXPERIMENTAL MACHINE & MODEL 

Work. First-class equipment. Secrecy guaranteed. 
H. ROBINSON & CO., 516 Southern Boulevard, N.Y.City 



TANK LUGS 



and HOOP LOCKS 

The Dickey Mfg. Co. 
Racine, Wis. 



ARB0RUNDUM 



HARDEST ABRASIVE KNOWN. EMERY AND 



UVDllflTICM Sixty ways, Hi; my method, »2. 
rl I r n U I I O ITI 100 paiie book, 10c. Occult Forces, 



30c. Prof. Anderson, 8 



M 



Masonic Temple, Chicago 
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lUdpertisements. 



ORDINARY RATES. 
Inside Page) each Insertion - -75 cents a line 
Hack Pave, each insertion ---- §1.00 a line 

tWFor some classes of Advertisements, Special and 
Higher rates are required. 

Tbe above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



t ribune « B icycle 



Tested and True. 




The Ensieit Running Wheel in the World. 

ty Send for Catalogue. 

THE BLACK MFG. CO., ERIE, PA. 



Nickel Silver 
Watches 

We are casing all sizes of movements in this 
new metal. It takes a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as 'well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been added. 

Our '97 Model 

Trump Cyclometer, 

the 10,000 mile wheel recorder, 
are all shown in our new catalogues, which 
will be sent to all. 

The Waterbury Watch Co. 

WATERBURY, CONN. 



AMERICAN SCREW CO. 

THE ONLY MAKER OF 

WOOD 8CREW8Vn c in e cn i Rcrn 

1W Send for Sample. UULU rUlfGLU 

Patented M»y 10, Jnlj 19, -87j Oot.29,'89; Aug. 19, Oct 21, *90; 
April/. M»y«.'»li JuIjlB.'flS. 

Factories: Providence, R. I. Leeds, Eng- 
land. Hamilton, ont. 
agencies ■ 
New York, 94 Chambers St. Chicago, 19 Lake St. 
Baltimore, 14 W. (jerroan St. San Francisco, 23 Davis St. 
Pbi ladelpbia, 518 Commerce St. Boston, 36 Pearl St. 




V 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns 
Letters-Patent No. 463,569, 
granted to Emile Berliner 
November 17, 1891, for 
a combined Telegraph and 
Telephone, covering all 
forms of Microphone 
Transmitters or contact 
Telephones. 



'▼'▼• ▼' v» 



To Those Intending Building 

To insure a perfect and permanent finish on all natural interior woodwork the use of 
the WHEELER PATENT WOOD FILLER is essential. It leaves the wood pores transparent. 
AN OUTSIDE PAINT that outlasts lead and oil paints, is BREINIG'S LITHOGEN SILI- 
CATE PAINT, especially adapted for buildings exposed to salt air. 

Architects and owners, in their own interests. Bhould ace their specifications carried out in full, and examine bills 

for thearticles specified before accepting work as satisfactory. 
References— Most of tbe leading architects throughout the U. S. Sole manufacturers of the above articles. 

THE BRIDGEPORT WOOD FINISHING CO., New flilford, Conn. 

New York, 240 Pearl Street. Chicago, 215 E. Lake Street. Boston, 85 Oliver Street. 



pftOROUGHjIHSPECTIOHS! 




AND 

INSURANCE 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTY 

AND 

loss -of- lira 

AND 

INJTHW 

TO-PERSONS 
CAUSEDBV 



SIWIBOILER-KPLOSIONS 



J-/1- Allen 'PRzsmDrr VB-Buionra-ViccPiaaiDiw 

J.B.PTDtCBSECRITAKy F-B-AlJJ5N-2?VlC£PRE31DmT 



Hh 



PHOTOGRAPHIC 
SIMPLICITY » 



Is embodied in the Pocket Kodak. 

EASTMAN KODAK CO. 

Rochester, N. Y. 



Booklet free at agencies 
or by mail. 




Horse Carts 

12 STYLES. 

NARROW & TF2&4 
WIDE Tires. V/wMs 

Popular Prices* Low 

rates of freight from oar 
works, Tatamy, Pa., to all 
points. HOBSON CO., 

No. 4 Stone St.. New York. 



Free! 



THE ELASTIC TIP CO.'S 
New Invention Calendar will be mailed either 
from Boston, Chicago, or San Francisco, Fit EE, only 
Bend necessary mailing expense, five 2c. stamps. 



ONLY PRACTICAL MAGAZINE CAMERA. 

SUNART'S 

"VENI, VIDI VICI," 




SUN ART PHOTO CO 



SUNART MAGAZINE, 

SUNART FOLDINGS 

Send for Illustrated Cata- 
logue— 2 cent stamp. 

,, ROCHESTER, N. Y. 



<®> PORTABLE ELECTRIC PROPELLER 

/Morc L(S£F</L Ok Water TftANBicYOE 

onlvto. requires «0 skill or strength. 

leaves hands fhk to flsh or shoot. 

Anyone cakAttach to Any skiff -* 

CANOE OR r-i ROWBOAT. 
Outfit ConPll 



■„ — PUSH 




to DangeR 
Possible. 




A I I ARITHMETICAL 
/M-.L, PROBLEMS 

solved rapidly and accurately 
by the Comptometer. Saves 
60 per cent of time and entire- 
ly relieves mental and ner- 
vous strain. Adapted to all 
commercial and scientific 
computation. Why don't you 
get one ? Write for pamphlet. 
FELT & TARRANT MFG. CO. 

62-66 ILLINOIS ST. CHICAOO. 



At i Price 



Blcyclea, Wstcbei Guns, Bnggies Hornets, 

Sewing Machines OrgRns. Pianos Safen,Toola 
Seal** of all Tarietiea find 1000 othcrarticles 
Lists free Chicago Scai.k Co . Chicago 111. 



cTrn ctamdc for markinc todusic. 
Dl tLL OlAMrO ' NAME stamps io« per letter. 
FIGURE. ^ALPHABET SETS AT LOWEST PRICES 

BC V*RRANTto SCHWAAB STAMP4SEALC? 

W CIRCULAR ° M I LWA UKLE. Wl S . 



AGENTS WANTED 




A. W. 0BERMANN, 



to sell tbe new Patent 
Combination Cooking and 
Preserving Kettle, Food 
Cooker, Steamer (like cut) 
and Cullender in which al) 
kinds of food can be cook- 
ed, steamed and strained. 
No burning or wasting of 
food. Scalded hands ab- 
solutely prevented. Man- 
ufactured of steel and 
best enamel, and war- 
ranted in every respect. 

Samples free and terri- 
tory secured. Address 
24 Bond Street, New York. 



The "RADIX." A Camera for $5 

A photographic wonder. Simple, 
instantaneous, effective. Size of 
plate, 3Jix4#. Sets without ex- 
-, posing, speed changed at will. 

N.Y. Camera Exchange 

Headquarters for buying, selling, 
and exchanging Cameras or Len- 
ses. 50% saved on all Cameras. 
Large assortmental ways on band. 
Developing, printing, etc. Photo Supplies of every descrip- 
tion at lowest prices. fW Send 2c. stamp for bargain list. 
N. Y. CAMERA EXCHANGE, 43 Fulton St., NEW YORK 




GALVANIZED IRON— APOLLO, 

First-class work of all sorts is done with 
Apollo. Some sorts can be well enough 
done with inferior iron. It don't pay. 

Apollo takes less time and saves money. 
You can't afford to use refractory iron. 
Apollo obeys the tool, and makes no fuss. 
Apollo Iron and Steel Company, 
Pittsburgh, Pa. 



ALCO 




VAPOR LAUNCH. 

Engine and helm controlled 
from bow. Latest improved and 
only 12 to 1 motor now ready for 
tbe market. 18 to 40 ft launches 
2, 3, 5 and 7 b. p. No licensed en- 
gineer or pilot required. Speed 
and safety guaranteed. No dan- 
gerous naphtha or gasoline used. 



*Jk 



Murine Vapor Engine Co., Jersey City, \. J. 



To Bicycle Riders 



WE MAKE OUR TUBE 

Because a Tube like this of our 

.50% 
CARBON 

STEEL 



of FIFTY CARBON STEEL 

Is just as strong as a Tube like this of 



.25% 



CARBON 

STEEL 



While Weight for Weight In a Bicycle our FIFTY CAKBON Steel will last so long 



and TWENTY- FIVE CAKBON Steel will last only so long .... 

NOTE THE FULL IMPORT OF THE PARALLEL LINES. 

The comparison which they graphically make Indicates the result of the prolonged investiga- 
tions of the most practical expertB of the world. . . lt ... 

That the tests in our own laboratory corroborate these results Is merely so much to its credit: 
that the same is true of actual trial oh the road eqnallyproves the trial to have been made In 
bicycles of correct design and construction. THE FACT REMAINS. . . 

The margin of safety Is greatly Increased by the use of this tube. Every bicycle manufacturer 
should use it ; every dealer should Insist on having it ; every rider should demand it. 
Send for Catalogue. THE POPE TUBE CO., HARTFORD, CONN. 



Nowadays 

no one need go to 
Europe for a watch. 
The best are made 
right here in America 
by the AMERICAN 
WALTHAMWATCH 
COMPANY. 

Two watch move- 
ments particularly 
recommended— 
''RIVERSIDE " and 
"ROTAL." All retail 
jewelers have them. 



The Chicago Gas & Gasoline Engine 

Tbe simplest gas and gasoline 
engine on tbe market. Has no 
equal for absolute, steady speed 
and durability. It 1b a dwarf 
in size and a Samson in 
strength. Catalogue sent on 
application. 

MANUFACTURED BY 
J. .1. NORMAN CO.. 

48 "A" South Clinton St., 

CHICAGO, 11A. 




PRIESTMAN SAFETY OIL ENGINE 

"A thoroughly successful commercial En~ .^e^l^lw 
gine using a Safe Oil."— Franklin Institute A 

No Extra Insurance, No , 
steam. No Gas. No Gasoline. 
Reliable, Safe, Economical. 
and Convenient. Chosen by 
Nine Governments. Used for 
nearly every purpose. 

PHIESTMAN & CO.. Incorp'd. mmmmm ^ mmm 
530 Bourse Hlils., I'll I l,A IIEl.Tfll 




THE . . . 

CHARTER 




GASOLINE ENGINE 

is used for almost every 
purpose power is applied 
to under the sun, and is 
unequaled. 

Full particulars by addressing 
CHARTER GAS ENGINE CO. 

Box 148, Sterling, III. 



POWER? POWER?? POWER!!! 



Fifty per cent, increase at 
no additional expense. 

Victor Vapor Engine. 

Emphatically tbe Twentieth 

Century Gas Engine. 

Send stamp for catalogue*' A" 

Reliable agents wanted. 

THOMAS KANE & CO. 

64-C6 WabaBh Ave., Chicago. 





This beats Wind, Steam, or Horse 

Power. We oiler tbe 
WEHSTKU 2^ actual horsepower 

GAS ENGINE 

for $150. less 10? discount for cash. 
Built on interchangeable plan . Built 
of best material Made in lots of 100 
t heref ore we can make tbe price. Box- 
ed for shipment, weight r)O0 pounds. 
Made for Gas or Gasoline. 

tsr Write for Special Catalogue. 

WEBSTER M'F'G CO., 

1074 West 15th Street, CHICAGO. 



Latest Improved 
ANDERSON AUTOMATIC 

Letter Copier. 

Copies a letter in 1^ seconds 

Quickest— Simplest— Best. 

tF~ Agents Wanted. 

ANDERSON 

COPYING MACHINE CO. 

1 73 W. Broadway, New York 



0l)R H°2 
COPIER 




Est'd Glace • Brooke, Moulds, Expert Making New 
1 863. Ulaoo , Articles. Removed44BarclaySt.,N.r. 



IFSSOP'S STEEL TH B C E y s V Y 

U 1 - FOR TOOLS, SftWS ETC 

W!? JESSOP * SONS L5 91 JOHN ST. NEW YORK 



Cbe Study of 
Science^ 

Is fascinating to all those who engage in it. All 
students are naturally enthusiastic on tbe sub- 
ject, and eagerly read whatever literature con- 
cernlng it that they can secure. In tbe 

Scientific American 

they have an up-to-date Library and Book of 
Reference on all scientific subjects. It is a week- 
ly publication devoted to the interests of scien- 
tists, engineers, mechanics, electricians, manu- 
facturers, inventors, chemists, students, etc., and 
contains educational information even for those 
who are far advanced in tbe various sciences. 
No other publication in tbe world gives so much 
authentic information for all classes. It is tbe 
world's standard authority on all matters per- 
taining to science. 13.00 yearly, $1.W) half yearly, 
$1.00 for four months, ly Send Check, Draft, 
Postal Order, or Express Money Order to 

MUNN & CO., Publishers, 
361 Broadway, New York City, 



PRINTING INKS 

Tbe Scientific American is printed with CHAS. 
BNBU JOHNSON * CCS INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 
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